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(54) AQUEOUS INK 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an aqueous ink that is of less blotting and of high coloring on 
plain paper, is of good coloring and has fixing property on specific paper, and is also superior in 
discharging stability for use in ink-jet recording. 

SOLUTION: This aqueous ink comprises 2 or more dispersions in which a color material can be 
dispersed in water by the use of a polymer, wherein the 2 or more dispersions have at least a first 
dispersion and a second dispersion, and the color material and/or the polymer of the first dispersion 
differs from these of the second dispersion in their sort. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

the water color ink which comes to contain two or more sorts of dispersing elements 
which enabled distribution of color material at water using the polymer it is this 

— the water color ink to which two or more sorts of dispersing elements have the first 
dispersing element and the second dispersing element at least, and the color material 
of this first dispersing element a polymer and the color material of this second 
dispersing element, and/or a polymer are characterized by being that from which a 
class differs. 

[Claim 2] 

Said first dispersing element is water color ink according to claim 1 whose color 
material in a dispersing element is 90% or less more than 70 % of the weight (what is 
only indicated to be % below shows weight %). 
[Claim 3] 

For said second dispersing element, the color material in a dispersing element is 40% or 
more water color ink it is [ water color ink ] less than 70% according to claim 2. 
[Claim 4] 

the water color ink which comes to contain two or more sorts of dispersing elements 
which enabled distribution of color material at water using the polymer it is this 

— the water color ink characterized by two or more sorts of dispersing elements being 
those in which it has the first dispersing element and the second dispersing element at 
least, and the percentage of the color material of this first dispersing element and a 
polymer differs from the percentage of the color material of this second dispersing 
element, and a polymer. 

[Claim 5] 

Water color ink given in any of claims 1-4 whose colors of the color material of said 
first dispersing element and the color material of said second dispersing element are 
the same network colors they are. 
[Claim 6] 

Water color ink given in any of claims 1-5 characterized by the absolute value of the 
F-potential in the mixed state of two or more sorts of said dispersing elements being 
30 millivolts or more they are. 
[Claim 7] 

Water color ink given in any of claims 1-6 characterized by coming further to contain 
the macromolecule particle whose particle size is 50-500nm, and whose addition is 0.1 

— 20% they are. 
[Claim 8] 

Water color ink according to claim 6 or 7 whose difference of the value of the F- 
potential of two or more sorts of said dispersing elements and the value of the F- 
potential of said giant-molecule particle is **10 millivolts or less. 
[Claim 9] 

Water color ink given in any of claims 1-8 characterized by color material being an 
organic pigment or an inorganic pigment they are. 
[Claim 10] 

Water color ink given in any of claims 1-9 with the same ion polarity of two or more 
sorts of said dispersing elements they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the water color ink which a high quality of printed character is 
obtained to a regular paper, recycled paper, and coat paper, and is excellent in 
preservation stability and scuff resistance. 
[0002] 

[Description of the Prior Art] 

It distributed using the distributed polymer which has the approach (patent reference 1 
reference) using a surfactant as a means to make water distribute a pigment as 
conventional water color ink or a non-dense water space, and a hydrophilic part. 
(Patent reference 2 reference) As an approach of covering the front face of a coloring 
matter with a macromolecule again The approach using the microcapsule which 
connoted color ink as ink for ink jet printers (patent reference 3 reference), The 
approach using the coloring matter which the solvent insoluble in water was made to 
dissolve or distribute coloring matter, and emulsified this underwater with the 
surfactant and which microencapsulated (patent reference 4 reference), How to use it 
for recording ink by using as a microcapsule water and the endocyst object which 
dissolves or distributed the sublimability disperse dye in the water-soluble solvent list 
at at least one sort of polyester (patent reference 5 reference), The approach by the 
ink constituent (patent reference 6 reference), phase inversion emulsification reaction, 
and the **** method which consist of a colored emulsion-polymerization particle and 
an aquosity ingredient is examined (patent reference 7 reference). 
Moreover, in order to acquire fixable, to add the macromolecule particle which has the 
glass transition temperature below a room temperature etc. is tried. 
[0003] 

[Patent reference 1] 
JP,01-301760,A 
[Patent reference 2] 
JP,5-064724,B 
[Patent reference 3] 
JP,62~95366,A 
[Patent reference 4] 
JP,1-170672,A 
[Patent reference 5] 
JP,5-39447,A 
[Patent reference 6] 
JP,6-313141,A 
[Patent reference 7] 
JP, 10-1 40065, A 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, adsorption and desorption become easy to happen and conventional water 
color ink has the technical problem that preservation stability is inferior, when it is 
unstable and the matter which has a hydrophilic part and non-dense water spaces, 
such as a surfactant and glycol ether, exists. Since usual water color ink reduces the 
blot to paper, the matter which has a hydrophilic part and non-dense water spaces, 
such as a surfactant and glycol ether, is required. The permeability over paper became 
inadequate in the ink which does not use these matter, in order to perform uniform 
printing, the paper type was restricted, and the technical problem that it became easy 
to cause the fall of a printing image occurred. 
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[0005] 

Furthermore, when the additive ((**) an acetylene glycol, acetylene alcohol, a silicon 
system surface active agent, JI (Tori) ethylene glycol monobutyl ether, propylene 
glycol monobutyl ether or 1, and 2~alkylene glycol or such mixture) for raising a quality 
of printed character was used for the conventional dispersing element, longH:erm 
preservation stability was not acquired, but since the remelting nature of ink was bad, 
it had the technical problem that ink dried and it became easy to get it blocked with 
the nozzle of an ink jet head. 
[0006] 

Moreover, the survival of a dispersant remained into the ink system and the pigment 
distributed with such a dispersant had the technical problem that a dispersant will not 
fully contribute to distribution, but will be desorbed from a pigment, and will become 
what has high viscosity. If viscosity becomes high, the addition of color material, such 
as a pigment, will especially be restricted and sufficient quality of printed character will 
not be obtained in a regular paper. 
[0007] 

Moreover, conventional water color ink of scuff resistance was inadequate, chiefly, on 
the form, it was easy to separate and sufficient color enhancement was not obtained, 
either. Then, it is in the place in which regurgitation stability is further excellent if it is 
water color ink which there are usually few blots in the paper, and the place which this 
invention solves such a technical problem and is made into the purpose is high 
coloring, and has fixable in addition to coloring chiefly sufficient on a form and is in ink 
jet record. 
[0008] 

[Means for Solving the Problem] 

the water color ink to which the water color ink of this invention comes to contain two 
or more sorts of dispersing elements which enabled distribution of color material in 
water using the polymer — it is — this — two or more sorts of dispersing elements 
have the first dispersing element and the second dispersing element at least, and it is 
characterized by the color material of this first dispersing element, a polymer and the 
color material of this second dispersing element, and/or a polymer being those from 
which a class differs. 
[0009] 

[Embodiment of the Invention] 

It is based on the result wholeheartedly examined in view of properties, such as 
excelling in the regurgitation stability of the ink from an ink jet head further if creation 
of the water color ink which the dispersing element which the water color ink of this 
invention contains is excellent in stability, and there are usually few blots in the paper, 
is high coloring, and has fixable in addition to coloring chiefly sufficient on a form is 
enabled and it is in ink jet record, being demanded. 
[0010] 

the water color ink to which the water color ink of this invention comes to contain two 
or more sorts of dispersing elements which enabled distribution of color material in 
water using the polymer — it is — this — two or more sorts of dispersing elements 
have the first dispersing element and the second dispersing element at least, and it is 
characterized by the color material of this first dispersing element, a polymer and the 
color material of this second dispersing element, and/or a polymer being those from 
which a class differs. 
[0011] 

It raises fixable by the polymer which distributes color material. About the class of 
color material and polymer, if there is much color material, fixable will fall, and if there 
are many polymers, sufficient color enhancement will not be obtained. Then, in order to 
reconcile fixable and color enhancement, two or more dispersing elements from which 
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the class of color material and polymer differs so that it may become the optimal for 
every color of the color material to be used are used. Another side uses the class and 
ratio in consideration of color enhancement for one distributed polymer using the class 
and ratio in consideration of fixable. In consideration of fixable or color enhancement, 
as for the functional group of the polymer to be used, an acryloyl radical, a 
methacryloyl radical, an ethyleneoxy radical, a propyleneoxy radical, hydroxy!, the 
amino group, an amide group, a furan radical, a thiophene radical, a pyrrolidone radical, 
an imidazole group, an imidazolidinone radical, a lactone radical, a lactam radical, a 
carbonate radical, an epoxy group, a urethane group, a urea radical, an aloha shirt 
NETO radical, a biuret radical, an isocyanurate radical, etc. are mentioned. 
[0012] 

Moreover, in order to raise fixable further, it is also good to use a macromolecule 
particle. In that case, as for the minimum film forming temperature (MFT) of a 
macromolecule particle, fixable [ be / below a room temperature / it ] improves. 
Moreover, it is also good for a glass transformation point to see beyond a room 
temperature using a film formation assistant, and to reduce the upper film formation 
temperature. Furthermore, it also becomes fixable improvement as the manufacture 
approach of a macromolecule particle to introduce the microfacies isolation 
construction into which the hard segment and the soft segment were divided by the 
polymerization using long-chain macromere. 
[0013] 

As for at least one kind of the above-mentioned dispersing element, it is desirable that 
color material is 90% or less 70% or more. Color material secures color enhancement 
sufficient at 90% or less 70% or more. 
[0014] 

Color material is 90% or less 70% or more, and, as for at least one kind of the above- 
mentioned dispersing element, it is desirable that other one or more kinds of color 
material is less than 70% 40% or more. Color material is 90% or less 70% or more, and 
one kind secures fixable [ other one or more kinds of / with a color material as 
sufficient as color enhancement sufficient because it is less than 70% 40% or more ]. 
[0015] 

It is desirable that the color of the color material used for two or more above- 
mentioned dispersing elements from which the class of color material and polymer 
differs is the same network color. In order to raise color enhancement more, it is 
desirable that the color of color material is the same network color. In this case, there 
is little color material for obtaining color enhancement about the relative amount of a 
polymer, and in order to acquire fixable conversely, the combination which makes 
[ many ] the relative amount of a polymer is good [ color material ]. 
[0016] 

It is desirable that the absolute value of the F-potential in the mixed state of two or 
more of said dispersing elements from which the class of color material and polymer 
differs is 30 millivolts or more. It becomes possible to stabilize and exist in ink by 
making F-potential into the above-mentioned range. The above-mentioned F-potential 
is 40 millivolts or more preferably. 
[0017] 

It is desirable that the absolute value of the F-potential of two or more of said 
dispersing elements from which the class of color material and polymer differs is 30 
millivolts or more independently, respectively, and the difference of the value of the F- 
potential of two or more of said dispersing elements from which the ratio of the 
polymer differs is **10 millivolts or less. It becomes possible to stabilize and exist in 
ink by making F-potential into the above-mentioned range. The difference of the 
above-mentioned F-potential is **5 millivolts or less preferably. Moreover, it is 
desirable that the polarity of the ion of two or more above-mentioned dispersing 
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elements with which the ratios of color material and a polymer differ is the same. 
Furthermore, it is desirable that pH difference in the isoelectric point is **two or less, 
[f these range is exceeded, it will lifting-come to be easy of condensation. 
[0018] 

It is desirable that color material is an organic pigment or an inorganic pigment. Here, 
in this invention, color material means the matter which has the so-called colored 
molecule, and means a thing including a coloring matter, color material, a pigment, and 
a color. 
[0019] 

For example, as an object for black ink, although organic pigments, such as metals, 
such as carbon black (C. L pigment black 7), such as furnace black, lamp black, 
acetylene black, and channel black, or a copper acid ghost, a ferric acid ghost (C. L 
pigment black 11), and titanium oxide, and aniline black (C. L pigment black 1), are 
mentioned, the carbon black to which specific gravity cannot sediment easily 
underwater comparatively low as an object for ink jets is desirable. As an object for 
colors, furthermore, the C.I. pigment yellow 1 (fast yellow G), 3, 1 2 (Diarylide Yellow 
AAA), 13, 14, 17, 24, 34, 35, 37, 42 (Synthetic Ochre), 53, 55, 74, 81, 83 (Diarylide 
Yellow HR), 93, 94, 95, 97, 98, 100, 101, 104, 108, 109, 110, 117, 120, 128, 138, 153, 
180, the C.I. pigment red 1, 2, 3, 5, 17, and 22 (brilliant fast scarlet), 23, 31, 38, 48:2 
(Permanent Red 2B (Ba)), 48:2 (Permanent Red 2B (calcium)) 48:3 (Permanent Red 2B 
(Sr)), 48:4 (Permanent Red 2B (Mn)), 49:1, 52:2, 53:1, 57:1 (brilliant carmine 6B), 60:1, 
63:1, 63:2, 64:1, 81 (rhodamine 6G lake), 83, 88,101 (red oxide), 104, 105, 106, 108 
(cadmium red), 112, 114, 122 (Quinacridone Magenta), 123, 146, 149, 166, 168, 170, 
172, 177, 178, 179, 185, 190, 193, 209, 219, the C.I. pigment blues 1, 2, and 15 (copper 
phthalocyanine blue R), 15:1, 15:2, 15:3 (copper phthalocyanine blue G), 15:4, 15:6 
(copper phthalocyanine blue E), 16, 17:1, 56, 60, 63, C.I. pigment Green 1, 4, 7, 8, 10, 17, 
and 18, and 36 grades can be used. 
[0020] 

Although 0.5 - 30% of the addition as these pigments is desirable when using for an ink 
jet also in water color ink, 1.0 - 12% is still more desirable. In the addition not more 
than this, it becomes impossible to secure printing concentration, structural viscosity 
arises in the increment in viscosity and viscosity property of ink in the addition beyond 
this, and it becomes the inclination for the regurgitation stability of the ink from an ink 
jet head to worsen. 
[0021] 

Moreover, the grain size of a pigment has desirable 5 micrometers or less, and its 
pigment which consists still more preferably of a 0.01 -0.1 5-micrometer particle the 
pigment which consists of a particle 0.3 micrometers or less more preferably is 
desirable. 
[0022] 

The distributed approach can use the distributed approach by ultrasonic distribution, a 

bead mill, the sand mill, the roll mill, the nano mizer, or the jet mill. 

[0023] 

It is desirable that the polarity of the ion of two or more above-mentioned dispersing 
elements with which the classes of color material and polymer differ is the same. The 
longH:erm stability as ink improves because the polarity of ion is the same. 
[0024] 

The functional group contained in two or more above-mentioned dispersing elements 
from which the class of color material and polymer differs is one or more sorts chosen 
from hydroxyl, the amino group, an amide group, a furan radical, a thiophene radical, a 
pyrrolidone radical, an imidazole group, an imidazolidinone radical, a lactone radical, a 
lactam radical, a carbonate radical, an epoxy group, the urea radical, the aloha shirt 
NETO radical, the biuret radical, and the isocyanurate radical, and it is desirable that it 
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is 1% or more of the macromolecule particle. Fixable improves at 1% or more. 
[0025] 

It is desirable to come to add a surfactant to the water color ink of this invention at 

least. 

[0026] 

It is desirable that they are one or more sorts as which the surface active agent was 
chosen from the acetylene alcohol system surface active agent, the acetylene glycol 
system surface active agent, and the silicon system surface active agent. Especially a 
blot usually in the paper is reduced by using these surfactants, and it becomes 
possible to adjust the line breadth on a form to a suitable value chiefly. 
[0027] 

Moreover, it is desirable to come to add alkylene glycol monoalkyl ether and/or 1, and 

2-alkylene glycol to the water color ink at least. 

[0028] 

It is desirable that the alkylene glycol monoalkyl ether is ten or less-unit alkylene 

glycol repeatedly, and it is alkyl ether of carbon numbers 4-10. 

[0029] 

It is desirable that the above-mentioned alkylene glycol monoalkyl ether is JI (Tori) 
ethylene glycol monobutyl ether and/or the (**) propylene glycol monobutyl ether. 
It is desirable that the above-mentioned 1 and 2-alkylene glycol are 1 and 2-hexandiol 
and/or 1, and 2-pentanediol. Drying [ of printing ] improves by these addition, and even 
if it prints continuously, since it is lost that a front printing part is imprinted by the 
rear face of the following medium, if it is especially in ink jet record, high-speed 
printing is attained. 
[0030] 

Moreover, it is ink containing the matter which consists of one or more sorts chosen 
from JI (Tori) ethylene-glycol-monobutyl-ether, (**) propylene glycol monobutyl ether 
and 1, and 2-alkylene glycol, and it is desirable that the addition of this matter is 30% 
or less 0.5% or more. 
[0031] 

It is desirable that the addition of one or more sorts of matter chosen from an 
acetylene glycol system surface active agent, an above-mentioned acetylene alcohol 
system surface active agent, and an above-mentioned silicon system surface active 
agent is 5% or less 0.1% or more. 
[0032] 

It is desirable that one or more sorts chosen from said acetylene glycol system 
surface active agent, the acetylene alcohol system surface active agent, and the 
silicon system surface active agent at least and one or more sorts chosen from JI 
(Tori) ethylene-glycol-monobutyl-ether, (**) propylene glycol monobutyl ether and 1, 
and 2-alkylene glycol are included. 
[0033] 

One or more sorts of additions chosen from an acetylene glycol system surface active 
agent, an above-mentioned acetylene alcohol system surface active agent, and an 
above-mentioned silicon system surface active agent are 0.01% - 0.5%, and it is 
desirable that one or more sorts of additions chosen from JI (Tori) ethylene-glycol- 
monobutyl-ether, (**) propylene glycol monobutyl ether and 1, and 2-alkylene glycol 
are 1% or more. 
[0034] 

It is desirable that they are one or more sorts chosen from the group which the 
polymer which distributes the above-mentioned account pigment becomes from 
polyacrylic ester, a styrene-acrylic-acid copolymer, polystyrene, polyester, a 
polyamide, polyimide, a silicon-containing polymer, and a sulfur-containing polymer. 
[0035] 
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The particle size of the above-mentioned macromolecule particle is 50-500nm, and it 

is desirable that an addition is 0.1 - 20%. 

[0036] 

The stability of distribution of the particle size of a macromolecule particle in less than 
50nm becomes is hard to be acquired, and regurgitation stability becomes is hard to be 
acquired. However, if an addition is 3% or less, effect is reduced and at least less than 
50nm can be used. Even if it exceeds 500nm, **** stability is no longer acquired again. 
It is 70-300nm preferably. And at less than 0.1%, the effectiveness on a fixing 
disposition becomes [ the addition ] low. However, generating of the unevenness by 
condensation of the ink on a form is effective at least less than 0.1% chiefly. If it 
exceeds 20%, viscosity will rise and it will not be obtained in regurgitation stability. It is 
1-10% preferably [ sake / on a fixing disposition ]. 
[0037] 

As matter which forms the emulsion which distributed this giant-molecule particle in 
water everything but styrene, tetrahydrofurfuryl acrylate, and butyl methacrylate (alpha 
— ) 2, 3 or 4-alkyl styrene, alpha, and (2, 3 or 4)-alkoxy styrene, 3, 4-dimethyl styrene, 
alpha-phenyl styrene, a divinylbenzene, Vinyl naphthalene, dimethylamino (meta) 
acrylate, dimethylaminoethyl (meta) acrylate, Dimethylaminopropyl acrylamide, N, and 
N-dimethylamino ethyl acrylate, Acryloyl morpholine, N, and N-dimethyl acrylamide, N- 
isopropyl acrylamide, N and N-diethyl acrylamide, methyl (meta) acrylate, ethyl (meta) 
acrylate, Propyl (meta) acrylate, ethylhexyl (meta) acrylate, In addition, alkyl (meta) 
acrylate, methoxy diethylene-glycol (meta) acrylate, The acrylate of the diethylene 
glycol of an ethoxy radical, a propoxy group, and a butoxy radical, or a polyethylene 
glycol (meta), Cyclohexyl (meta) acrylate, benzyl (meta) acrylate, Phenoxy ethyl (meta) 
acrylate, iso BONIRU (meta) acrylate, Hydroxyalkyl (meta) acrylate, other fluorine- 
containing ** chlorinated, Silicon-containing (meta) acrylate, acrylamide (meta), a 
maleic-acid amide, (Meta) the case (monochrome — ) where the structure of cross 
linkage other than one organic functions, such as an acrylic acid, is introduced JI, Tori, 
a tetrapod, Pori ethylene GURIKORUJI (meta) acrylate, 1, 4-butanediol, 1, 5- 
pentanediol, 1, 6-hexandiol, Acrylate, such as 1 and 8-octanediol and 1, and 10- 
Deccan diol (meta), TORIMECHI roll pro pantry (meta) acrylate, a glycerol (JI) Tori 
(meta) acrylate, bisphenol A, or the di(meth)acrylate of the ethylene oxide addition 
product of F, The compound which has acrylic radicals, such as neopentyl 
GURIKORUJI (meta) acrylate, pentaerythritol tetrapod (meta) acrylate, and 
dipentaerythritol hexa (meta) acrylate, and an methacrylic radical can be used. 
[0038] 

The activator and anionic surface active agent of phosphate and borate, a nonionic 
surface active agent, an amphoteric surface active agent, etc. can be used other than 
the activator which are sulfates, such as an alkyl group which has a steer RURIRU 
radical, a nonyl radical, an octyl radical, etc. other than sodium lauryl sulfate or lauryl 
potassium sulfate as an emulsifier used in order to form such a macromolecule 
particle, and a branching alkyl group or an alkylphenyl radical. 
[0039] 

Although a polymerization initiator can use the general initiator used for radical 
polymerizations other than potassium persulfate or ammonium persulfate, such as 
****** hydrogen, azobisisobutyronitril, a benzoyl peroxide, peroxidation dibutyl, a 
peracetic acid, cumene hydroperoxide, t-butyl hydroxy peroxide, and PARAMEN 
tongue hydroxy peroxide, the water solubility is more desirable in order to perform a 
polymerization reaction underwater. 
[0040] 

As a chain transfer agent for a polymerization, general chain transfer agents, such as 
n-dodecyl mercaptan, n octyl mercaptan, the dimethyl xantho gene disulfide that is 
xantho genes, diisobutyl xantho gene disulfide or a dipentene, an indene, 1, 4- 



// IB 



cyclohexadiene, dihydrofuran, and a xanthene, can be used besides t-dodecyl 

mercaptan. 

[0041] 

Moreover, the case of single phase is sufficient as a core and shell besides the 
diplophase using the macromolecule particle of the core shell mold with which 
structure is different. And as for the film formation temperature (MFT) of these 
macromolecules particle, it is desirable to design below to a room temperature or to 
carry out to below a room temperature using an MFT fall agent (membrane formation 
assistant). Moreover, it is not necessary to use an above-mentioned additive by a 
reaction condition etc. For example, since a micell formation agent may not need to 
become unnecessary and it may be necessary to also use a chain transfer agent 
depending on a reaction condition when using a micell formation monomer, it can 
choose suitably. 
[0042] 

Furthermore, it is desirable that the dispersing element which distributed the above- 
mentioned pigment with the dispersant includes the pigment with the copolymer of the 
dispersant and copolymeric monomer which have a polymerization nature machine at 
least. Here, the dispersant which has a polymerization nature machine has a 
hydrophobic group, a hydrophilic group, and a polymerization nature machine at least, a 
polymerization nature machine is an acryloyl radical, a methacryloyl radical, an allyl 
group, or a vinyl group, and, similarly a copolymeric radical is an acryloyl radical, a 
methacryloyl radical, an allyl group, or a vinyl group. Since it is more desirable from a 
viewpoint of the stability of blinding or the regurgitation for particle size to have 
gathered comparatively as ink for ink jet record, as for the coloring matter which 
distributed the pigment with the dispersant, it is desirable to be manufactured by the 
emulsion polymerization or the phase inversion emulsifying method. 
[0043] 

After the dispersing element which distributed the above-mentioned pigment with the 
dispersant distributes the pigment with the dispersant which has a polymerization 
nature machine, it is desirable that it is underwater phase inversion emulsification as a 
dispersant covers the thing or pigment by which the emulsion polymerization was 
underwater carried out using the monomer and polymerization initiator in which the 
dispersant and copolymerization are possible. Moreover, the polymer using the 
monomer and oligomer which have the acryloyl radical which has double association, a 
methacryloyl radical, a vinyl group, or an allyl group can be used. For example, styrene, 
butyl methacrylate, alpha, and (2, 3 or 4)-alkyl styrene, alpha, and (2, 3 or 4)-alkoxy 
styrene, 3, 4-dimethyl styrene, alpha-phenyl styrene, a divinylbenzene, vinyl 
naphthalene, dimethylamino (meta) acrylate, Dimethylaminoethyl (meta) acrylate, 
dimethylaminopropyl acrylamide, N and N-dimethylamino ethyl acrylate, acryloyl 
morpholine, N,N-dimethylacrylamide, N-isopropyl acrylamide, N and N-diethyl 
acrylamide, methyl (meta) acrylate, ethyl (meta) acrylate, Propyl (meta) acrylate, 
ethylhexyl (meta) acrylate, In addition, alkyl (meta) acrylate, methoxy diethylene-glycol 
(meta) acrylate, The acrylate of the diethylene glycol of an ethoxy radical, a propoxy 
group, and a butoxy radical, or a polyethylene glycol (meta), Cyclohexyl (meta) acrylate, 
benzyl (meta) acrylate, Phenoxy ethyl (meta) acrylate, iso BONIRU (meta) acrylate, 
Hydroxyalkyl (meta) acrylate, other fluorine-containing ** chlorinated, Silicon- 
containing (meta) acrylate, acrylamide (meta), a maleic-acid amide, (Meta) the case 
(monochrome — ) where the structure of cross linkage other than one organic 
functions, such as an acrylic acid, is introduced JI, Tori, a tetrapod, Pori ethylene 
GURIKORUJI (meta) acrylate, 1 ,4-butanediol, 1,5-pentanediol, 1 ,6-hexanediol, 
Acrylate, such as 1 and 8-octanediol and 1, and 10-Deccan diol (meta), TORIMECHI 
roll pro pantry (meta) acrylate, a glycerol (JI) Tori (meta) acrylate, bisphenol A, or the 
di(meth)acrylate of the ethylene oxide addition product of F, The compound which has 



acryloyl radicals, such as neopentyi GURIKORUJI (meta) acrylate, pentaerythritol 
tetrapod (meta) acrylate, and dipentaerythritol hexa (meta) acrylate, and a 
methacryloyl radical can be used. 
[0044] 

Moreover, it can also create, adding these polymers so that one or more sorts chosen 
from the group which consists of polyacrylic ester, a styrene-acrylic-acid copolymer, 
polystyrene, polyester, a polyamide, polyimide, a silicon-containing polymer, and a 
sulfur-containing polymer may be used as a component. 
[0045] 

Besides potassium persulfate or ammonium persulfate, a polymerization initiator 
Persulfuric acid hydrogen and azobisisobutyronitril, Azobisiso valeronitrile, azobis 
acetoxyphenyl ethane, An azobis methyl butaneamide J IHID O RO KU RO R AID OTETO RA 
hydrate, Azobis methyl butyronitrile, azobis cyclohexane carbonitrile, Dimethyl 
azobisisobutyrate, an azobis cyano valeric acid, a benzoyl peroxide, The general 
initiator used for radical polymerizations, such as peroxidation dibutyl, a peracetic acid, 
cumene hydroperoxide, t-butyl hydroxy peroxide, and PARAMEN tongue hydroxy 
peroxide, can be used. 
[0046] 

A chain transfer agent can also be used in the emulsion polymerization in this 
invention. For example, n-dodecyl mercaptan, n octyl mercaptan, the dimethyl xantho 
gene disulfide that is xantho genes, diisobutyl xantho gene disulfide or a dipentene, an 
indene, 1, 4-cyclohexadiene, dihydrofuran, a xanthene, etc. are mentioned besides t- 
dodecyl mercaptan. 
[0047] 

And it can consider as the ink for ink jet record which was excellent in stability by 
using the above-mentioned dispersing element. The further above-mentioned 
dispersing element can be used suitable also for the ink for writing implements. 
[0048] 

The ink for ink jet record in this invention may add various additives, such as a chelate 
for capturing a moisturizer, a dissolution assistant, an osmosis control agent, a 
viscosity controlling agent, pH regulator, a dissolution assistant, an antioxidant, 
antiseptics, an antifungal agent, corrosion inhibitor, and the metal ion that affects 
distribution for the purpose, such as reservation of the neglect stability, and 
stabilization regurgitation achievement from an ink discharge head. 
[0049] 

Hereafter, they are illustrated. 
[0050] 

It is desirable to add the glycols which have water solubility in order to suppress 
desiccation in respect of the nozzle of an ink jet As the example, ethylene glycol, a 
diethylene glycol, triethylene glycol, Propylene glycol, dipropylene glycol, tripropylene 
glycol, A with a molecular weight of 2000 or less polyethylene glycol, 1, 3-propylene 
glycol, There are an isopropanal pyrene glycol, an isobutylene glycol, 1,4-butanediol, 
1,3-butanediol, 1,5-pentanediol, 1,6-hexanediol, a glycerol, meso erythritol, 
pentaerythritol, etc. 
[0051] 

Moreover, in order to control drying and getting ink blocked with the front face of a 
nozzle in this invention, many kinds of saccharides can also be used. There are 
monosaccharide and polysaccharide and the alginic acid and its salt, the cyclodextrin, 
and the celluloses else [, such as a glucose, a mannose, a fructose, a ribose, a xylose, 
arabinose, a lactose, a galactose, aldonic acid, guru SHITOSU, a maltose a cellobiose, a 
sucrose, trehalose, and a maltotriose, ] can be used. And 30% or less of the addition is 
good at 0.05% or more. When there is little effectiveness of recovering the blinding 
phenomenon of drying and getting ink blocked with less than 0.05% at the tip of a head 



and it exceeds 30%, the viscosity of ink rises and suitable printing becomes impossible. 
More desirable additions, such as the glucose of the monosaccharide which is a 
general saccharide, and polysaccharide, a mannose, a fructose, a ribose, a xylose, 
arabinose, a lactose, a galactose, aldonic acid, guru SHITOSU, a maltose, a cellobiose, 
a sucrose, trehalose, and a maltotriose, are 3 - 20%. It is necessary to make an alginic 
acid and its salt, cyclodextrin, and celluloses into the addition of extent to which the 
viscosity when making it ink does not become high too much. 
[0052] 

In addition, have water and compatibility and the solubility of soluble low glycol ether 
with the water contained in ink and an ink component is raised. As what can be used in 
order to raise the permeability over the recorded body, for example, paper, furthermore 
or to prevent the blinding of a nozzle The alkyl alcohols of the carbon numbers 1-4, 
such as ethanol, a methanol, a butanol, propanol, and isopropanol, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, 
ethylene glycol monomethyl ether acetate, The diethylene-glycol monomethyl ether, 
diethylene glycol monoethyl ether, The diethylene-glycol mono — n-propyl ether, the 
ethylene glycol mono — iso-propyl ether, The diethylene-glycol mono — iso-propyl 
ether, ethylene glycol mono — n-butyl ether, Diethylene-glycol mono — n-butyl ether, 
triethylene glycol mono — n-butyl ether, Ethylene glycol mono — t-butyl ether, 
diethylene-glycol mono — t-butyl ether, 1-methyl-1-methoxybutanol, propylene glycol 
monomethyl ether, The propylene glycol monoethyl ether, propylene glycol mono t- 
butyl ether, The propylene glycol mono — n-propyl ether, the propylene glycol mono 
iso-propyl ether, Dipropylene glycol monomethyl ether, the dipropylene glycol 
monoethyl ether, The dipropylene glycol mono — n-propyl ether, the dipropylene glycol 
mono — iso-propyl ether, Glycol ether, such as propylene glycol mono — n-butyl ether 
and dipropylene glycol mono — n-butyl ether A formamide, an acetamide, dimethyl 
sulfoxide, sorbitol, There is a sorbitan, glyceryl monoacetate, diacetin, triacetin, 
sulfolane, PARATORU en sulfonamide, and PARATORU en sulfonamide-4-ethyleneoxy 
addition product etc., and these can be used, choosing them suitably. 
[0053] 

Moreover, since the permeability to media, such as paper and special paper, is further 
controlled in the ink which becomes this invention, it is also possible to add other 
surfactants. The surfactant to add has a desirable surfactant with sufficient 
compatibility with the ink system shown in this example, and what has it is good. [ high 
permeability and stable in a surfactant, ] As the example, an amphoteric surface active 
agent, a nonionic surface active agent, etc. are raised. As an amphoteric surface active 
agent, there are I auryl dimethyl betaine aminoacetate, 2-alkyl-N-carboxymethyl-N- 
hydroxyethyl imidazolinium betaine, a palm-oil-^atty-acid amide propyl dimethylamino 
acetic-acid betaine, another polio KUCHIRUPORI aminoethyl glycine and imidazoline 
derivative, etc. As a nonionic surface active agent, the polyoxy ethylene nonylphenyl 
ether, Polyoxyethylene octyl phenyl ether, polyoxyethylene dodecyl phenyl ether, 
Polyoxyethylene alkyl aryl ether, the polyoxyethylene oleyl ether, The polyoxyethylene 
lauryl ether, polyoxyethylene alkyl ether, Ether systems, such as polyoxyalkylene alkyl 
ether (polyoxypropylene polyoxyethylene alkyl ether), Polyoxyethylene oleic acid, 
polyoxyethylene oleate, Polyoxyethylene distearic acid ester, sorbitan laurate, Sorbitan 
monostearate, sorbitan monooleate, sorbitansesquiolate, There are fluorine-containing 
detergents, such as ester systems, such as polyoxyethylene monooleate and 
polyoxyethylene stearate, other fluorine alkyl ester, and perfluoroalkyl carboxylate, etc. 

[0054] 

As pH regulator, a dissolution assistant, or an anti-oxidant, moreover, diethanolamine, 
Amines and those conversion objects, such as triethanolamine, propanolamine, and a 
morpholine, Mineral, such as a potassium hydroxide, a sodium hydroxide, and a lithium 
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hydroxide, Ammonium hydroxide, the 4th class ammonium hydroxide 
(tetramethylammonium etc.), Carbonic acid salts, other phosphate, such as a carbonic 
acid (hydrogen) potassium, carbonic acid (hydrogen) sodium, and a carbonic acid 
(hydrogen) lithium, etc., Or ureas, such as a N-methyl-2-pyrrolidone, a urea, thiourea, 
and tetramethylurea Aloha, biurets, such as aloha shirt NETO, such as NETO and 
methyl aloha shirt NETO, biuret, dimethyl biuret, and tetramethyl biuret, have L- 
ascorbic acid, its salt, etc. Moreover, a commercial antioxidant, an ultraviolet ray 
absorbent, etc. can be used. As the example, Tinuvin 328, 900, 1130, 384, 292, 123, 
144, 622, 770, and 292 of Ciba-Geigy, Irgacor 252 and 153, Irganox 1010, 1076, and 
1035, MD1024, etc. have the oxide of a lanthanide etc. 
[0055] 

Furthermore, as a viscosity controlling agent, there are rosin, alginic acids, polyvinyl 
alcohol, hydroxypropylcellulose, a carboxymethyl cellulose, hydroxyethyl cellulose, 
methyl cellulose, polyacrylate, a polyvinyl pyrrolidone, gum arabic starch, etc. 
[0056] 

As for antiseptics, alkyl iso thiazolone, KURORU alkyl iso thiazolone, bends iso 
thiazolone, BUROMO nitro alcohol, an oxazolidine system compound, a KURORU 
xylenol, etc. are mentioned, and, as for a metal ion trapping agent, ethylenediamine 
acetate and a rusr-proofer are mentioned for dicyclohexyl ammonium nit RATO, 
benzotriazol, etc. 
[0057] 

As antiseptics, what makes octyl iso thiazolone an active principle in alkyl iso 
thiazolone is marketed (H for example, NS- 800 NS800 G and more than NS-800P: 
Nagase Brothers formation industrial incorporated company). What makes KURORU iso 
methyl thiazolone an active principle as KURORU alkyl iso thiazolone is marketed (for 
example, NS- 500 W, NS-80D, NS-CG, NS-TM, and more than NS-RS: Nagase 
Brothers formation industrial incorporated company). What makes bends iso thiazolone 
an active principle is marketed (for example, the pro cheating on the fare BDN, the pro 
cheating on the fare BD 20, the pro cheating on the fare GXL, the pro cheating on the 
fare LV, and more than pro cheating-on-the-fare TN: Zeneka (Britain), Desny Said 
BIT, and more than Desny Said NIPA: Nagase Brothers formation industrial 
incorporated company). What makes BUROMO nitro alcohol an active principle is 
marketed (for example, bronopol, MIASAIDO BT, and more than MIASAIDO AS: Nagase 
Brothers formation industrial incorporated company). What makes a KURORU xylenol 
an active principle is marketed (for example, PCMX: Nagase Brothers formation 
industrial incorporated company). Moreover, what makes an active principle an 
oxazolidine system compound, and the mixture or the denaturation object of these 
components responds to an application (for example, NSHBP). Desny Said BIT-20N, 
Desny Said SPB, SANISETTO HP, microstat S520, SANISETTO SK 2, Desny Said NS- 
100, Desny Said BF-1, Desny Said C3H, SANISETTO 161, Desny Said CSA, Desny 
Said CST, Desny Said C3, Desny Said OMP The Nagase Brothers Chemicals Industries 
marketing is carried out ize [ Desny Said XR-6, Desny Said NM / MORUDE / N760 ], 
DENISATTO P4, DENIS ATTO P-8, and more than DENISATTO CHR:. As for 
effectiveness, what makes an active principle what makes an oxazolidine system 
compound an active principle in water color ink also in this, the thing which makes 
KURORU iso methyl thiazolone an active principle, and bends iso thiazolone is high. 
Moreover, since control of resistant bacteria can do the direction of the compound 
component instead of an independent component which structure seldom resembles 
closely and which was used two or more sorts, these antiseptics are desirable. 
[0058] 

although there are an ethylenediamine 2 acetic-acid free acid, an 

ethylenediaminetetraacetic acid free acid, a disodium salt, 3 sodium salt, and 4 sodium 
salt as ethylenediamine acetate — a disodium salt and 3 sodium salt — and it is 
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desirable 4 sodium salt. In water color ink, lithium salt, potassium salt, ammonium salt, 
a triethanolamine salt, etc. are [ other than an ethylenediamine 2 acetic-acid free 
acid ] effective as an ethylenediaminetetraacetic acid salt. A metal ion exists in the ink 
path in the cartridge and head of ink, and this ethylenediamine acetate is effective in 
making it for the dispersing element and macromolecule particle of molecule 
chromogen to condense, and not deteriorate by it. 
[0059] 

As a rusr-proofer, dicyclohexyl ammonium nit RATO and benzotriazol are effective. It 

is a rusr-proofer when this rusr-proofer head ingredient is formed with the metal, and 

it is effective when a plating side etc. tends to rust, since a jump of ink will worsen if 

especially the front face of a nozzle rusts. 

[0060] 

[Example] 

Next, although a concrete example is given and this invention is further explained to a 

detail, this invention is not limited to this example at all. 

[0061] 

In the example and the example of a comparison, in the pigment 1, the phthalocyanine 
pigment and the pigment 3 used the dimethyl quinacridone pigment, and, as for the 
carbon black pigment and the pigment 2, the pigment 4 used the diketo pyrrolo pyrrole 
pigment. However, it is not limited to these but organic [ many ] and an inorganic 
pigment can be used. Moreover, the mean particle diameter of each pigment is shown 
per nm (nano meter) in <>. 
[0062] 

(Manufacture of dispersing elements 1-4) 

First, a dispersing element 1 uses MONAKU 880 (Cabot make) which is carbon black. 
After carrying out the nitrogen purge of the reaction container which offered an 
agitator, a thermometer, reflux tubing, and a dropping funnel, The styrene 20 section, 
the 2-ethylhexyl methacrylate 5 section, the butyl methacrylate 15 section, The lauryl 
methacrylate 10 section, the urethane acrylate oligomer (CN-972 Nippon Kayaku Co., 
Ltd. make) 5 section, Put in the acrylic-acid 2 section and the t-dodecyl mercaptan 
0.3 section, and it heats at 70 degrees C. The styrene 150 section prepared 
independently, the acrylic-acid 15 section, the butyl methacrylate 50 section, The 
polymerization reaction of the distributed polymer is carried out putting the t-dodecyl 
mercaptan 1 section, the methyl-ethyl-ketone 20 section, and the azobisisobutyronitril 
3 section into a dropping funnel, and being dropped at a reaction container over 4 
hours. Next, a methyl ethyl ketone is added in a reaction container, and the distributed 
polymer solution of concentration is created 40%. 
[0063] 

The distributed polymer solution 40 above-mentioned section, the MONAKU 880 
(Cabot Corp. make) 30 section which is carbon black, the sodium-hydroxide water- 
solution 100 section of 0.1 mols / L, and the methyl-ethyl-ketone 30 section are 
mixed, and it stirs with a homogenizer for 30 minutes. Then, the 300 sections add and 
ion exchange water is stirred for further 1 hour. And the whole quantity of a methyl 
ethyl ketone and some water are distilled off using a rotary evaporator, and after 
neutralizing by the sodium hydroxide of 0.1 mols / L and adjusting to pH9, it filters with 
a 0.3-micrometer membrane filter, and considers as the being [ solid content (a 
distributed polymer and carbon black) is 20%, and / the weight ratio of a distributed 
polymer and carbon black / 20:80 ] dispersing element 1 . 
[0064] 

Dispersing elements 2-4 are obtained by the same technique as the above. It adjusts 
so that the weight ratio of a distributed polymer and a pigment may be set to 20:80. A 
dispersing element 2 uses the pigment blue 15:3 (copper-phthalocyanine pigment: 
Clariant make). A dispersing element 3 uses the pigment red 122 (dimethyl 



quinacridone pigment: Clariant make). A dispersing element 4 uses the pigment yellow 

180 (diketo pyrrolo pyrrole: Clariant make). 

[0065] 

(Manufacture of dispersing elements 5-8) 

Although dispersing elements 5-8 are created like dispersing elements 1-4, it adjusts 
so that the weight ratio of a distributed polymer and a pigment may be set to 40:60. 
MA100 (Mitsubishi Chemical make) and the dispersing element 6 whose dispersing 
element 5 is carbon black use the pigment blue 15:4 (copper-phthalocyanine pigment: 
Clariant make). A dispersing element 7 uses the pigment violet 19 (quinacridone 
pigment: Clariant make). A dispersing element 8 uses the pigment yellow 74 (diketo 
pyrrolo pyrrole: Clariant make). 
[0066] 

(Manufacture of a macromolecule particle) 

A reaction container is equipped with dropping equipment, a thermometer, a water 
cooling type reflux capacitor, and an agitator, and the 0.2 sections are added for the 
****** potash of a polymerization initiator at 70 degrees C of nitrogen-gas- 
atmosphere mind, putting in and stirring the ion-exchange-water 100 section. The 
monomer solution which put the 0.05 sections, the glycidoxy acrylate 4 section, the 
styrene 5 section, the tetrahydrofurfuryl acrylate 6 section, the urethane acrylate 
oligomer (CN-972 Nippon Kayaku Co., Ltd. make) 1 5 section, the butyl methacrylate 5 
section, and t-dodecyl mercaptan 0.02 into the ion-exchange-water 7 section for 
sodium lauryl sulfate is dropped at 70 degrees C, is made to react, and the primary 
matter is created. To the primary matter, the ****** ammonium 10% solution 2 section 
is added and stirred. Furthermore, the ion-exchange-water 30 section, the lauryl 
potassium sulfate 0.2 section, the styrene 30 section, The butyl methacrylate 25 
section, the butyl acrylate 6 section, the acrylic-acid 2 section, After adding and 
carrying out a polymerization reaction, stirring the reaction mixture which consists of 
the 1 and 6-hexanedioldimethacrylate 1 section and the t-dodecyl mercaptan 0.5 
section at 70 degrees C, 30% water solution of giant-molecule particles which 
neutralized by the sodium hydroxide, set to pH 8-8.5, and was filtered with the 0.3- 
micrometer filter was created, and it considered as Emulsion A. 
[0067] 

(Example of preparation of ink jet ink) 

The example of the suitable presentation for the ink for ink jet record as an example of 
water color ink is shown below. The addition of a dispersing element is shown as what 
converted the amount (solid-content concentration: total quantity of a pigment and a 
distributed polymer) by weight. <> shows the particle size of a pigment per nm. In 
addition, in order to reduce [ the top side 240 (product made from permanent wave 
KEMUAJIA) ] the effect of the metal ion in an ink system for benzotriazol 0.02% 0.05% 
in the inside indicated to be water of the residue in this example for the corrosion 
prevention of an ink jet head member for the corrosion prevention of ink, what added 
EDTA and 2Na salt to ion exchange water 0.04%, respectively was used. Each ink 
presentation is shown in Table 1. 
[0068] 
[Table 1] 
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[0069] 

Inside of Table 1 

TEGmBE: Triethylene glycol monobutyl ether 

ORUFIN E1010 (acetylene glycol system surfactant: Nissin Chemical Industry Co., Ltd. 
make) 

DEGmBE: Diethylene-glycol monobutyl ether 

ORUFIN STG (acetylene glycol system surfactant: Nissin Chemical Industry Co., Ltd. 
make) 

SAFI Norian 61 (acetylene-alcohol system surfactant: product made from the Ayr 
products (U.S.)) 
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DPGmBE: Dipropylene glycol monobutyl ether 
PGmBE: Propylene glycol monobutyl ether 
It is each ****. 
[0070] 

(OD value and fixable evaluation at the time of using one kind of dispersing element) 
Next, OD value at the time of using one kind of dispersing element for Table 2 in 
examples 1-8 and examples 1-8 and a fixable comparison result (examples 1-16 of a 
comparison) are shown. Fixable evaluation is based on the approach of observing the 
peeling condition of the ink when moving a printing side and its rear face at the rate of 
1 m/s by superposition by the 300g load using a form (PM photograph form) chiefly 
with a regular paper (Xerox4024 paper). The result immediately after printing and of 1 
minute, 5 minutes, 10 minutes, and 1 hour after is shown. Out of [ A ] Table 3, a thing 
without peeling, the thing in which B has peeling slightly, the thing from which C has 
peeling and it moves to a rear face, and D have peeling considerably, and move to a 
rear face. Measurement of OD is GRETAG. MACBETH It carried out using 
SPECTROSCAN (product made from GRERAG). 
[0071] 
[Table 2] 
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[0071] 
[Table 2] 
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[0072] 

In the dispersing element which enabled distribution of color material at water using 
the polymer like this invention, it is mixing of two or more dispersing elements from 
which the class of color material and polymer differs, and it turns out that it can be 
compatible now in fixable and high OD by changing the ratio of color material and a 
polymer so that clearly from the result of Table 2. 
[0073] 

(The amount of color material, OD value, and fixable evaluation) 

Next, OD at the time of changing the weight ratio of color material and a polymer by 
the presentation of an example 1 and a fixable evaluation result are shown. OD value 
and fixable evaluation are based on the same approach as the case where it is shown 
in Table 2. 



[0074] 
[Table 3] 
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[0075] 

As the result of Table 3 shows, it turns out that color material makes at least one kind 
90% or less 70% or more, the color material of at least one kind of said dispersing 
element is 90% or less 70% or more, and other one or more kinds of color material can 
be compatible now in scuff resistance and high OD because it is [ 40% or more ] less 
than 70%. 
[0076] 

(F-potential and preservation stability) 

Next, the evaluation result of the preservation stability at the time of changing the F- 
potential of a dispersing element by the presentation of examples 1-4, respectively is 
shown. Preservation stability put ink into the glass sample bottle, and after sealing, it 
was left in 60 degrees C / one week, respectively, and it investigated it about the 
generating foreign matter and viscosity variation of ink in neglect order. Measurement 
of F-potential was performed by measuring pH dependency from pH4 to 1 1 using zero- 
energy thermonucleus apparatus sizer 3000HS (made in Malvern (Britain)), and was 
made into the value in the stable zone. The value which **(ed) the amount of foreign 
matters after 60 degrees C / one-week neglect in the early amount of foreign matters 
* shows a foreign matter. The value which **(ed) viscosity after 60 degrees C / one- 

week neglect with early viscosity shows viscosity. 
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[0077] 
[Table 4] 
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[0078] 

It turns out that preservation stability is excellent in the absolute value of F-potential 
being 30 millivolts or more independently, respectively as the result of Table 4 shows, 
and the difference of the value of the F-potential of this dispersing element and the 
value of the F-potential of this giant-molecule particle being **10 millivolts or less. 
(Fixable [ by the addition and particle size of a macromolecule particle ], glossiness, and 
regurgitation stability) 

Next, the comparison at the time of shaking the addition and particle size of the 
macromolecule particle at Table 5 in the ink of a presentation of an example 1-4 is 
shown. Measurement of particle size was performed using zero-energy thermonucleus 
apparatus sizer 3000HS (made in Malvern (Britain)). In addition, fixable evaluation was 
performed by the same approach as Table 2, and glossy evaluation was performed by 
using the Horiba gross checker using PM photograph form of the paper only for the ink 
jets by Seiko Epson, Inc. For A and less than [ 30 or more ] 40, a value sets B and less 
than [ 20 or more ] 30 to C, and sets [ 40 or more ] less than 20 to D. Regurgitation 
stability uses ink jet printer EM-930C by Seiko Epson, Inc. The A4 version Xerox What 
carries out 100-page continuation printing of the alphabetic character at a rate of 2000 
characters/page with the style standard size 10 next morning [ of the WORD of 
Microsoft Corp. / MS ] at P paper, and does not produce printing turbulence A, What 



has C and 100 or more place printing turbulence in some which have B and ten or 
more place turbulence [ less than 100 place printing ] in a thing with less than ten- 
place printing turbulence is set to D. 
[0079] 
[Table 5] 
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[0080] 

As the result of Table 5 shows, the particle size of a macromolecule particle is 50- 
500nm, and it turns out that fixable and the glossiness of a form improve chiefly 
because an addition is 0.1 - 20%. As mentioned above, the high ink for ink jet record of 
practicality can be offered for the high quality for which the blot to the recorded 
bodies, such as paper of a printing image, is reduced in this invention. 
[0081] 

In addition, various modification is possible, unless it should not think that this 
invention is limited to these examples but deviates from the main point of this 
invention. 
[0082] 

[Effect of the Invention] It has the effectiveness of excelling in the regurgitation 
stability of the ink from an ink jet head further if creation of the water color ink which 
the dispersing element according [ this invention ] to this invention as stated above is 
excellent in stability, and there are usually few blots in the paper, is high coloring, and 
has fixable in addition to coloring chiefly sufficient on a form is enabled and it is in ink 
jet record. 
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Mif;7#IO . 
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[0 0 0 3] 
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#&¥5-0 6 4 7 2 4^4>* 
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[#fF£iiR4] 

- 1 7 0 6 7 2^^$g 

HPif5-3 9 4 4 7^ii$g 
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«pRPF6-3 13 14 

HMTCtK 7 ] 

0 - 1 4 0 0 6 5^&* 

[0 0 0 4] 

BMW*** U J: 3 

[0 0 0 5] 

o 

[0 0 0 6 ] 

MRS n#£^S«tc£^T+#&|Ep^p a p»^f# s n& ^. 
[0 0 0 7] 

l£*©*tt-f >^T?HB»tt**^-HiJ-e*D, WI±?tti(A«Wt<, +fl-fc5Bftttt>#&ftfcrt>-3fc. 
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[0 0 0 9] 

=k3fc©T&3o 
[0010] 

[0011] 

^ilTT^'Jn^jH, ^^j"Jn>f;H, x^l/>^v-», ^ntl/>t+->S, tHn+^i, 72/1 
, 75 KI, 7 7>I> ft7i>i, tfPUK>S, -fS^l/-**, -f SV 7?h>m, v>7$> 

[0012] 

je*tt*s6fci«±a-s*fc«6fc*^HF«)tt : P*«v»*ctt)j:^. *©*^si^T««ff ©««£«»& ( 

[0013] 

ffim<DftWL&<D'J>t}.< t$>-mM\Z'&tft> i 7 0%K±9 0%.KTT£-5;i<i:#W*L^. fi^7 0%£U:9 o%jy. 
[0 0 14] 

il0M#©i>/ < !:< £t>-WHttft»*«7 0 XgU:9 0 %KTOD, «ND— «JMU:ttfi*«*4 0 %K±7 0 % 
*iT»«;i«ll>. — aS«£fi*f#* 7 0 %«± 9 0 %HTT$ D . {&©— «JBK±ttft*r**4 0 XfiU: 7 0 

[0015] 
[0016] 

e«i*u^-©as^^*ffl»©wta^m#:©^«ffiT©if--^s{i©fs»«^3 o s u#^ha±t*§i 

[0 0 17] 
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■5 1 iS* £ig H V*? < & 5 = 
[0018] 

[0 0 19] 

m<J>1i—&>77v!r (C. I. tf^>h^7-y^7) gi, *fcBJH«ft;*!l, &M<k%) (C. I. tf^^>h^7 

y?n) , mitr* >m<D±mm, Y-v>7?y9 (c. i. h^/>^7>^i) *o#«i»*«ftf6n 

bttt, C. I. ti^y > h-f XP- 1 (77X h-flD-G) , 3, 12 (yXT-y-fin-AAA) , 13, 1 
4, 1 7, 2 4, 3 4, 3 5, 3 7, 4 2 (jt&^ftgc), 5 3, 5 5, 7 4, 8 1, 8 3 (i'XTV-fXD-HR 
), 9 3, 9 4, 9 5, 9 7, 9 8, 1 0 0, 1 0 1, 1 0 4, 1 0 8, 1 0 9, 1 1 0, 1 1 7, 1 2 0, 1 2 8 
, 1 3 8, 1 5 3, 1 8 0, C. I. Mf^yYVv H 1, 2, 3, 5, 17. 22 (7*'J'J7>h77-XhX* 
h) , 23, 31, 38, 48:2 (A°-V*> b W h'2B (B a) ) , 4 8:2 (A°-V*>M/y F 2 
B (C a) ) , 4 8 : 3 (A— Wv H 2 B (S r ) ) , 4 8:4 (A 0 — M/y F 2 B (Mn) ) , 4 
9:1, 52:2, 53:1, 57:1 C/'J U 7> h#-S > 6 B) , 60:1, 63:1, 63:2, 64:1 
, 8 1 (P— ^5>6 GV— , 8 3, 8 8, 1 0 1 {.^hjlfih) , 104, 105, 106, 108 H5<5- 
Al/yK) , 112, 114, 12 2 K>x"if>^) , 123, 146, 149, 166, 168, 17 

0, 172, 177, 178, 179, 185, 190, 193, 209, 219, C. I. tf ^ > h 1 , 

2, 15 (y?Ui/T—>7 r )l'—R) , 15:1, 15:2, 15:3 (7^Py7^>7*]l/-G) , 15:4, 1 
5 : 6 (7^n->7=>7^-E) , 1 6 , 1 7 : 1 , 5 6 , 6 0 , 6 3 , C. I . t°^>F^U->l, 4, 7 
, 8, 10, 17, 18, 3 6f ASffifflt?^, 
[0 0 2 0] 

TKtt-O^^Tfc-r >?yi7 h(dffl^-5»-&^ne>COffi)(6|-i;bT(7)^ilP»±, 0. 5~3 0%»tL^S, 1. 
[0 0 2 1 ] 

Sfc, 5 m m^T^ff* b < , £D#£b<(i0. 3 (imHTOttf* &&*Mflft. $Sfc»*b< 

H0. 0 1~0. 15tfm©ef)!i^feMWffSLK 
[0 0 2 2] 

#«fc£8jKiS#ifc$Hft, t*-XS;k ir>F5;k p-;ps;k ^-y V'ftf-**^!? H3^&^fcJ:*iMR 
[0 0 2 3] 

[0 0 2 4] 
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75 FS- 7 5>S- ft7i>l, tfn'Jh:>S, •f3^l/-;t*, -f 5 ^7 'J v 7 ??h>m, 

[0 0 2 5] 
[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 
[0 0 2 9] 

hJkEcdt i/>^U3- y tjv&vjl— r-jiifis? ( h u ) x^ 1/>^'J3 — y :/^;i/x - x^is «t tf/s 

b -ns co^iPtc «fc 0 f? *<D««Ht«»lft± b, Ml® LTTOJ UT t> W©9J^*»*»*<0«#O*aK: 
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V s (hU) x^u>^U3-;i^/:^;i/x-x;k ¥u>{fv 3-;he/ -ff-jv^— rJWsitf 
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[0 0 3 2] 
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Jitlfcia^±©«tP**J0. 0 1%~0. 5%T*<3, 5? (HJ) k >^ 'J 3 -Jl/t / 7*f JPX-rJk (i? 

) -f d tf > 9 u n -ji/^e y ^;ux— irx 1 , 2 - 7;i^ v >^u 3 — ji^ satfftfc 1 a&±<£>}fsflng# 

[0 0 3 4] 
[0 0 3 5] 
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WaSCDJlifHHtttt^Ctta** 5 0~5 0 0 nrnfiD, SlWM^O. 1 ~ 2 0 CI 
[0 0 3 6] 

*fl^*tHP©tt«:&«5 0 nm*iTli»I©gW#^ni:< <&D, tttHjSH£tt**#5Wc< < L^L 
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±03»jfcWE<S:*. L^U *fflffi±T©^>^co^*i: c k?)tj > 6CD^^ttO. 1 2 0% 
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-h%>£X$~7^)V*99V U—h<Dmz (a, 2, 3*fctt4) -7^*;l'7.^U>, (a, 2, 3£fcfi4) — 7 
)V3^7,^Uy. 3, 4-v^.^;l/X^l/>> a-7iZWfl/>, yt^JK >-t?X fcfr:;^^^ l/>, v 
7^1) k-K y^fJUSyi^ 7^'JI/— K i?*?-)V7=. J 7u \L)V7 9 U 

;P75h\ N. N-y^^TS/XfjkT^U U— K 7i"JD-fM)l'7t l J>> N. N-'J^f-)V7i7 V)U7 
5K, N — f V7 r Ptf;P7'^'j;P7'5 h\ N> N-^I^7i"JJV7S F, (^^) 7^'Jl'— K X5^ 

C**) 7i"Jl/-h. 7°Dt°;i/ 79V U-b, Xf-^^riyJV 75>VU-b, *<Dl&7)Hr)l ( 

7£Ul'— K /h*yyIfl/>^'j3-jP 72"Jk— K ^atf^*, fh*^ 

U-b, OiSJV 7PVU-b, 7i7+ylff (^^) 7^'JU—K -fV#x;!/ 7^Uk- 

K tFn*y7W C**) 7^'Jk-K ^<©te-^7>y^, ^3£* (^) 7?VU-b, 

77u^75H, vk>I73f, (^^) 7 ? v )im^<D l'gmomzmmmm&mKrzm&z (^a s>, 

hU, 7h5. #U) Ifk>^'j3-;k7 (pC^) 7?Uly— K 1- 4 -^>5?*— ;K 1, 5-^>^>^ 
;k 1, 6 -^l^v^- ;k 1, 8 -*99>*?*— )V&£tf 1 , 10-rA>yt-)Hffl (^) 7^7 
Uk-K h'J^fn-j^n/OhU 7?'J1/-F> ^'J-fe'J> (v 5 , hU) 7^'Jk-K tf 

77iy-MSftttFOIfI/>*+-> FttMKDv 5 7^'Jk-K t^^>fi^'J3-iky 

77'Jl/-h- ^>?XUXU! — ^rF7 (^) 7£"Jk— K ^>^X'JXUI — ^^It 7t?V 

[0 0 3 8] 

d co «t 5 & uaw * ist * ft tf> \z m h z> %k m t v x \t v <y u )\>mm~r b u # a 4> 9 c u )\>mm # u ^ a <n 
m\z7,v-7 )W )vm, yrj«, ^-^5 1 ;v*^i:^#-r57;i'+^*^iR7;i'+;i'*, *i.^ii7M;i'7x^ 

[0 0 3 9] 

«^-P^»J«®«®*U J f : 'ji^7>^X'7Ac7)fiilt, jl^*^7Vt*7.'fy^PX h u;k ii»ft^>y-f 
[0 0 4 0] 

*^cofe^<D»»^»SiJtLTtt, t - h'fyJWM7'5'yOftl:n- FryWM^X n -xj-^^MJl' 

ts-f?>, 3r*r>b?ymx&z>i>*^)v**)-yb>T>~J7.)V7'( b. y-i s jf^)V^>b^>^^.)vy^ h, * 
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*50>T, MfiMiRT^So 
[0 0 4 2] 

#T*roKW£&*Ufct>©T*5£<hJ&W*l/K> H JIT, M^tt»*^rt"*^MRfll4:tt*3&: < «t 

T&D, *l^ttSfe^U<7i"Jn-f;i'S > ^^i"Jn^;H, 7U;UX&5Wit?x;i/S&<2fT<&3. -f>#v 

[0 0 4 3] 

W3S©«»*»*S9T»tS[bfc»«#:tt, fi^tt3£swt-*»«aaT-E-©*»*»«s-a-*:a, 
i^&^y v-£m£WMm£^T*4>T&tem^£ft^ 

w-r^^yv-^^ud'v-ssffl^fc^UT-sfflv^cii^T^So w^.«y;?i/>, ^;m^^u i^-k 

(a, 2, 3*fctt4) -T;k^7;^l/>, (a, 2, 3£fcte4) -7;P3*«>;*^>, 3, 4-^^^X 
«-7irHfl'> 1 yk*-JK>€>, b*n;^7^1/>, y/WSy <*$0 7i?'Jk- K v 
^fJV75/I^ 7?Ul"-K ^^f;P75;7"a [i)Vm l J JVT S. h\ N, N-y^WS;if 

^T^'Jk-K Ti7UO-f;^;W7*U>, N, N-^fJP7j"J^75K, N-- f V7"n tf^7^ U^T 5 K 
. N, N-i?iWfU*7SH, <;**) x^;l> (^^) 7*UW-K :7ohf;i/ 

) T9VU—b* X^U^v-^ T9VV—h, *:<DQ&7)l*)V 7^'JU-b, * h+^X^U 

>y>ja-;i/ ib+-/l, 7ds1^>£, ^K+v*Ov ? X^^>^U a-Jl^fcKJtfDX 

5=-l/>yj a-;l/CO 75"Jl'-h, v^O^v-Jl/ (^^) T^'Jl/— K (X?) 7?VU-b 

, 7x; + yl7il' (^30 r^'Jl^— K -fV#-;i/ (^^) r^Ub—K hKn+y7MJP (^^) T^U 
P-K ^©ffi^7-y*. 1§T&* T^Ul^-h, 7f'J*73F. 7K>t75K, ( 

7i"Jw-K l. 4-^^>v^--;k i, 5—*>3?>z?*-fr* l. 6 -^\+-y->^-^, 1 

(^^) 7i"JU-K ^U-feU> HJ) (^^) 7i"JW-K t^7i7-MSfcttFOlf 
S'KttiPtt©^ 7? u I/- K ttOf-frifVzi—fr*? T^UI^-h, ^>^X'JX'J I — 

[0 0 4 4] 

^U7i"j;HixfiK x^u>-7?v # | Jx9 : ^x ^'Jxxtjk #u:tsf, #u 
ma vftifi zvtm-t % z. t t>T*s 
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[0 0 4 5] 

k-k TW%*/7 7M> «Kft^>\/'f;P, iSKffc^y^k SffiBt ?^>k KnA-^yH, t -"7* 
fP;Pb Kn*y;i-^yF, /t7*>*>k Kp+vA"-:**^ Ks^af 7v#^«#£^Sft5-j&«&W&8!l 

[0 0 4 6] 

V^;^U->hy>^;^-C k &5^ttv^>x>, -r>^>, l, 4-kyPA.c£+)->?x>, ytHn77 
[0 0 4 7] 

[0 0 4 8] 

g»T«ssij, ttftMSE^f, pHiittsij^ mmmm, m^m±m, mmL mmm, m-k® 

[0 0 4 9] 
[0 0 5 0] 

•f > ^ 5?x y h O y X^HTK***H A * » K**tt© * -5 U 3 - ;HH £*JPf 4:tWSb<. ^JiL 
TttX5 i k>^ , Un-;k yifl/>yjn-;k b'Jx^b>yj n— ;k :/Pbk>^y n— ;k v7°PbI/> 
^»jp--;k hU^Ptf i/>^U3-;k »fi2 0 0 OttTo^Uxf U>^'jn-;K l, 3-7Pbk>^U 
n-;k -i V7°nk»yj3-JK -YVT*? I/>7* I J3-JK 1, 4 >x:t-;k 1, 3-^>S?*— ;P 

, i, 5 -^>^>v;t-;k i, 6-^*-9->x*-;k ^u-b'j>, yvxuxuh-;k ^>^iuxuh- 

[0 0 5 1] 

£t>T^3„ ¥«»fe«fctf#«f£a«»0, v>y-X, 7;k?h-X, U#-X, +yn-X, 7 9 If 

y-x, — ^9^1 — 7;n^>gL y;k>i — x> v;n — x> tntt-x, x^p-x, hwn 

P-X, v;H> hU:fr-;**©|&fc7;i^>»&Jitf*©*, y?Pr+Xh'J>I, -fe^P-XgCSr/BV^ £ 

-tLT-tW^inMHO. 0 5%a±T3 0%KWJ;^ 0. 0 5%*riTte-f >9&'\y h*©5te*T(£* 

<&3o — )R«fe»lHT**¥*lHfe«fc^»*©^;i'3-x, v>y-x, y;k?h-x, u#-x, *->p-x 
, r^by-y, 5#h-x, *'7xh-x, x*;k>i — x, v;i^-x, tn^-x, y^p-x 

f+7MJ>s. t;pp-y«^>^(cL^t^©fe^ft<^oiia^^g«(D^»^r^^s^*§o 

[0 0 5 2] 
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Q&8]lk-rZfttblzm^2>Z\t<D~X?%Z><b<DtVT. I^y-;k ~7#S—)V, XPAV— Jk -fVX 

da 1 y £<DmM%t l s 4 o>y)V*)VT)Va—jm, xfi/>^ijn -;ke y y f ;kx-f ;k if u- >^ u 
n-M/ifju-rf, if iy>^U n-jwy/fju-fl if u>^u p— ;kty yf ;ki-f ;k7-fc 

X— K y If 1/ >i/ U 3 - / ^ f JH-rik ylfl'^^^-MyifJU-fJK ylfl/>i/ijj 
— ;k&y-n-XPfc°;ki— f;k ifl/yyUn-MZ-i so-/ntJH-fiK yifi/>^/ij3-M 
/-i s o -Xp kVH-f;k If I' 'J 3 - Jrt / - n - 7*fjH-f ik ylf kkXJ P-Jk^y - n - 
yf;n-fik h u if i/>y*U3 — ;k& y - n - Xf ;H— f ;k if 1/>X'J p— ;key - t-XfJki-f 
;k ylf U>yU3-M7- t -Xf ;n-f ;k l-yf^-l-yf + y^y-Jk XPfcfk^X'J P- 
M//fjn-f)k Xp t°i/>^/u yxf ;n-f ;k XPb vyf^) p— ;kEy - t -Xf;ki— • f 

;k XPki^^UP-JHEy-n-XPt^ki-f ;k XPh°k->^UP-;kEy- i s o-Xpfcf;n-f ;k 

y^n t°k>XJ P-;k&y yf ;H— f ;k -yy'nh^^ijn-^yifju-fik vXPfcfU-kX'JP- 
;k&y-n-Xptvn— f ;k y7*n t°k>xup— ;key- i s o-Xpfcf;n— f ;k Xpt°i/>^up-;k 
- n -Xf ;n-f ;k y^n t° k>^u p— ;key - n -Xf ;n-f ;k&£'«xu p-;n-f )im. *;k 

A75 H, 7tN75 F, y^fJkXJ^vH, ViKf^K y;kb*^>, 7-fef>, >?7-fef>, HJ7-tf> 

. yjkJ^x ;t5 h;n>x;k*>75 F\ a'7 h;n>xM>7s F-4-if uy**ytftayifciiW$>Q 

[0 0 5 3] 

n-5„ Mttifffiffitt^JtLTtt^-^u^^yf ;k73yBfiK^-r >, 2 -7;k^;k-N-*;k^f ->yf ;k-N- 
t FDfylfMS^/U^A^'f k, -V^llgteKTS H7"nt";ky^f ;k7 5 y Bt^-^-f X ^U^i? 

f u 7 5 y if ;kx u -> ^-^coffi-r 5 xx u >g§2g#:& -2>„ ;t y^-m^itM iixn # u yi 

fl/>/ijl,7ii;ki-f;k #Utfyifk>*i'fil'7iiJki-fJk ^Ut^yif U> Ffyil'7i 
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(54) PIGMENT INK FOR INK JET RECORDING 

(57)Abstract: 



PROBLEM TO BE SOLVED: To provide pigment ink imparting discharge stability and high head durability 
to a recording head. 

SOLUTION: The pigment ink for ink jet re 
ethylene urea, ethylene glycol and water. 



S^OUmOM^ ink for ink jet recording comprises at least pigment a dispersing agent, 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

Pigment ink for ink jet record characterized by including a pigment, a dispersant, an 
ethylene urea, ethylene glycol, and water at least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the pigment ink for the ink jet record approach and the ink jet 
record which is especially suitable for the ink jet record approach of a thermal method, 
and gives regurgitation stability and high head endurance to a recording head (it 
abbreviates to "pigment ink" below). 
[0002] 

[Description of the Prior Art] 

An ink jet recording method has little generating of the noise at the time of record, and 
has the advantage that the record image of high resolving is obtained at high speed, by 
using the head of high accumulation. In the ink for ink jets, as an item demanded (1) 
Drying [ on (2) recorded materials ] is [ giving the image of sufficient concentration, ] 
good, (3) Even if a blot contacts few things, (4) water, alcohol, etc. at a record image, 
there is no outflow of a record image, Or it excels [ that it can read enough even if it 
flows out (water resisting property), ] in the lightfastness of (5) record images, (6) The 
time of carrying out not producing blinding in the tip of a nozzle, and (7) continuation 
records, Un-arranging [ of a record image ], such as a blur, do not arise at the time of 
the recording start after prolonged neglect (regurgitation stability), (8) At the time of 
preservation, at the time of that ink is stable (preservation stability) and (9) use, even 
if it contacts the member which constitutes a record means, a problem is not caused, 
(10) It being required that there is no problem in a users safety etc., and it being 
excellent in (11) thermal resistance by the ink jet recording method which uses heat 
energy further in addition to the above-mentioned demand item, and not having a bad 
influence on a heat energy generating means (head endurance) etc. is mentioned. 
[0003] 

Although various ink for ink jets exists conventionally, it is supposed as ink which 
realizes a high quality of printed character and preservation stability also in it that ink 
with a high quality of printed character and preservation stability will be realizable by 
combining the polyhydric alcohol chosen from the group which consists of 1,3- 
dimethyl-2-imidazolidinone, a glycerol, triethylene glycol, a polyethylene glycol, and a 
diethylene glycol by specific presentation as indicated by JP,06-172690,A. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, in current, small drop-ization of an ink droplet progresses for high-definition- 
izing, and the demand on high level is progressing compared with before about the 
endurance of a head. Although ink-ization of a pigment was performed by the above- 
mentioned presentation from such a viewpoint and being evaluated [ ink / various / 
pigment ] about head endurance, the head endurance over the pigment ink which had 
condensation azo structure also especially in it was not that with which satisfaction 
goes. 

Therefore, this invention aims at offering the pigment ink which gives regurgitation 

stability and high head endurance to a recording head. 

[0005] 

[Means for Solving the Problem] 

The above-mentioned purpose is attained by the following this inventions. That is, the 
pigment ink characterized by this invention containing a pigment, a dispersant, an 
ethylene urea, ethylene glycol, and water at least is offered. 
[0006] 

the pigment ink of above-mentioned this invention — further — the mass ratio of the 
ethylene glycol (B) to an including [ 2-pyrrolidone ]; ethylene urea (A) is A:B=1:0.1-10, 
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and it is desirable that having [ the thing; pigment whose thing; dispersant whose sum 
total mass of an ethylene urea and ethylene glycol is 4 - 20 mass % of all ink mass is a 
block copolymer ]-structure of condensation azo;, and a pigment are the C.L pigment 
yellow 128. 
[0007] 

Moreover, this invention offers the ink jet record approach characterized by using the 
pigment ink of one of the above. As for this approach, it is desirable that it is a thermal 
method. 
[0008] 

Since ink is exposed to an elevated temperature and high pressure at the time of 
foaming, although a thermal ink jet recording method is made to foam in ink with the 
heat energy at a heater, ink is made to fly by the pressure, it is called the pigment 
distributed by altitude and the amount is not certain at every foaming, the pigment 
dispersing element which had distribution destroyed is considered to generate a little. 
To water, since these distributed destructive objects are poorly soluble, they cause a 
scorch on a heater, cause the fall of poor foaming and discharge quantity further, and 
shorten the life of a head. 
[0009] 

Distribution was very difficult for the pigment 128 which had condensation azo 
structure also in it, for example, C.L pigment yellow, therefore it was difficult for it to 
be hard to avoid the distributed destruction at the time of foaming, and to prevent the 
fall of the heater life by the fall of poor foaming and discharge quantity in an old ink 
formula. Then, this invention persons came to complete above-mentioned this 
invention, as a result of inquiring wholeheartedly that this should be solved. 
[0010] 

About the operation which raises the endurance of a heater, although it is not certain, 
the distributed destructive object which deposited on the heater at the time of 
foaming considers that this invention persons are raising the endurance of a heater, 
without becoming the cause of a lifting and a scorch about remelting with the 
combination of the solvent in ink. Furthermore, when an acrylic polymer is used as a 
dispersant, in order to raise the remelting ability of the polymer in a distributed 
destructive object, it is further considered by combining 2-pyrrolidone with the 
dissolution ability of an acrylic polymer that the endurance of a heater can improve. 
[0011] 

[Embodiment of the Invention] 

Next, the gestalt of desirable operation is mentioned and this invention is explained in 
more detail. 

The pigment ink of this invention is characterized by including a pigment, a dispersant, 
an ethylene urea, ethylene glycol, and water at least. In this invention, the desirable 
mass ratio of the ethylene glycol (B) to an ethylene urea (A) is A:B=1:0.1-10, and it is 
desirable that the mass which doubled ethylene glycol with the ethylene urea is 4 - 20 
mass % of all ink mass. Moreover, when 2-pyrrolidone is included, although 0.1 - 20 
mass % of all ink mass can be preferably used for this 2-pyrrolidone, it is one to 10 
mass % more preferably. 
[0012] 

As an example of the pigment which can be used by this invention, carbon black is 
suitably used as a pigment used for black ink. For example, furnace black, lamp black, 
acetylene black, They are carbon black pigments, such as channel black. For example, 
Laver (Raven) 7000, Laver 5750, Laver 5250, Laver 5000ULTRA, Laver 3500, Laver 
2000, Laver 1500, Laver 1250, Laver 1200, Laver 1190 ULTRA-II, Laver 1170, Laver 
1255 (above made in Colombia), Black PARUZU(Black Pearls) L, legal (Regal) 400R, 
Legal 330R, legal 660R, Mogul L (Mogul) MONAKU (Monarch) 700, MONAKU 800, 
MONAKU 880, MONAKU 900, MONAKU 1000, MONAKU 1100, MONAKU 1300, 
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MONAKU 1400, Val Quan (Valcan) XC-72R (above Cabot Corp. make), The color black 
(Color Black) FW1, the color black FW2, color black FW2V, The color black FW18, the 
color black FW200, the color black S150, the color black S160, the color black S170, 
the pudding tex (Printex) 35, the pudding tex U The pudding tex V, pudding tex 140U, 
pudding tex 140V, The special black (Special Black) 6, the special black 5, special black 
4A, Commercial items, such as the special black 4 (above Degussa make), No.25, 
No.33, No.40, No.47, No.52, No.900, No.2300, MCF-88, and MA600, MA7, MA8, MA100 
(above Mitsubishi Chemical make), What was newly prepared separately can be used. 
[0013] 

As an organic pigment, specifically Toluidine red, toluidine MARUN, Insoluble azo 
pigment, such as Hansa Yellow, benzidine yellow, and pyrazolone red, Soluble azo 
pigment such as RITORU red, helio bordeaux, pigment scarlet, and Permanent Red 2B, 
The derivative from vat dye, such as alizarin, an indanthrone, and thioindigo MARUN, 
Phthalocyanine pigment, such as a copper phthalocyanine blue and Phthalocyanine 
Green, The Quinacridone system pigments, such as the Quinacridone red and the 
Quinacridone Magenta, Perylene system pigments, such as perylene red and perylene 
Scarlett, isoindolinone yellow, Isoindolinone system pigments, such as isoindolinone 
Orange, bends imidazolone yellow, Imidazolone system pigments, such as bends 
imidazolone Orange and bends imidazolone red, Pyran SURON system pigments, such 
as pyran SURON red and pyran SURON Orange, A thioindigo system pigment, 
condensation azo pigment, a thioindigo system pigment, a diketopyrrolopyrrole pigment, 
The pigment of others, such as flavan SURON yellow, acyl amide yellow, kino 
FUTARON yellow, nickel azo yellow, copper azomethine yellow, a peri non orange, 
anthrone Orange, dianthraquinonyl red, and dioxazine violet, can be illustrated. 
[0014] 

Moreover, if a Color Index (C. I.) number shows an organic pigment C. I. pigment yellow 
12, 13, 14, 17, 20, 24, 74, 83, 86, 93, 97, 109, 110, 117, 120, 125, 128, 137, 138, 147, 148, 
150, 151, 153, 154, 166, 168, 180, and 185, C. I. pigment Orange 16, 36, 43, 51, 55, 59, 
61, and 71, C.L pigment red 9, 48, 49, 52, 53, 57, 97, 122, 123, 149, 168, 175, 176, 177, 
180, 192, 215, 216, 217, and 220, 223, 224, 226, 227, 228, 238, 240, 254, 255, 272, the 
C.I. pigment violet 19, 23, 29, 30, 37, 40, and 50, the C.I. pigment blues 15, 15:1, and 
15:3, 15: 4, 15:6, 22, 60, 64, C.I. pigment Green 7 and 36, C.I. pigment Brown 23 and 25, 
and 26 grades can be illustrated. Although it can be used also except the above 
pigments, a thing with condensation azo structure is still more desirable also in these 
pigments especially, and when a Color Index (C. I.) number shows, the C.L pigment 
yellow 128 is still more desirable. 
[0015] 

Although anythings can be used as a dispersant of a pigment if it is water soluble resin, 
the thing of the range of 1,000-30,000 is [ weight average molecular weight ] desirable 
still more desirable, and the thing of the range of 3,000-15,000 is used preferably. As 
such a dispersant, specifically Styrene, a styrene derivative, Vinyl naphthalene, a vinyl 
naphthalene derivative, alpha, the fatty alcohol ester of beta-ethylene nature 
unsaturated carboxylic acid, etc., An acrylic acid, an acrylic-acid derivative, a maleic 
acid, a maleic-acid derivative, an itaconic acid, An itaconic-acid derivative, boletic 
acid, a boletic acid derivative, vinyl acetate, vinyl pyrrolidone, The block copolymer 
which consists of at least two or more monomers (among these, at least one 
hydrophilic monomer) chosen from acrylamide, its derivative, etc. or a random 
copolymer, graft copolymers, or these salts are mentioned. Or natural resin, such as 
rosin, JIERAKKU, and starch, can also be used preferably. These resin is meltable in 
the water solution in which the base was dissolved, and is alkali meltable mold resin. 
[0016] 

Moreover, when carrying out this invention, especially a desirable dispersant is a block 
copolymer. Block copolymers are AB, BAB, and ABC mold structure. The block 



4/11 



copolymer which has the block size which was able to take the balance which has a 
hydrophobic block and the block of a hydrophilic property, and contributes to 
distributed stability is advantageous when carrying out this invention. A functional 
group is incorporable into a hydrophobic block (block which a coloring agent combines), 
and in order to improve distributed stability by it, the specific interaction between a 
dispersant and a coloring agent is strengthened further. It depends for the amount of a 
polymer on the structure of this polymer, molecular weight and other properties, and 
other components in pigment ink further. The weight average molecular weight of the 
polymer chosen when carrying out this invention is within the limits of 2,000-10,000 
more preferably less than 20,000 less than 30,000. 
[0017] 

Moreover, the manufacture approach about these polymers is indicated in JP,05- 
179183A JP,06-136311,A, JP.07-053841 A JP,10-87768,A, JP,1 1-043639 A JP.11- 
236502A and JP,1 1-269418A 
[0018] 

As a typical hydrophobic monomer which can be used for a block copolymer, although 
there is the following monomer, it is not limited to these. Methyl methacrylate (MMA), 
ethyl methacrylate (EMA), Propyl methacrylate, n-butyl methacrylate (BMA or NBMA), 
Hexyl methacrylate, 2-ethylhexyI methacrylate (EHMA), Octyl methacrylate, lauryi 
methacrylate (LMA), stearyl methacrylate, Phenyl methacrylate, hydroxyl ethyl 
methacrylate (HEMA), Hydroxypropyl methacrylate, 2-ethoxyethyl methacrylate, A 
methacrylonitrile, 2-tri methyl siloxy ethyl methacrylate, Glycidyl methacrylate (GMA), 
p-tolyl methacrylate, SORUBIRU methacrylate, methyl acrylate, ethyl acrylate, 
Propylacrylate, butyl acrylate, hexyl acrylate, 2-ethylhexyl acrylate, octyl acrylate, 
laurylacrylate, Stearylacrylate, phenyl acrylate, hydroxyethyl acrylate, They are 
hydroxypropyl acrylate, acrylonitrile, 2H:rimethylsiloxy ethyl acrylate, glycidyl acrylate, 
p-tolyl acrylate, SORUBIRU acrylate, etc. A desirable hydrophobic monomer is the 
homopolymer manufactured from methyl methacrylate, butyl methacrylate, and 2- 
ethylhexyl methacrylate and a copolymer, or the copolymer of methyl methacrylate 
and butyl methacrylate. 
[0019] 

Moreover, as a typical hydrophilic monomer which can be used for a block copolymer, 
although there is the following monomer, it is not limited to these, the [ a methacrylic 
acid (MAA), an acrylic acid, dimethylaminoethyl methacrylate (DMAEMA) diethylamino 
ethyl methacrylate and ] — 3-butylamino ethyl methacrylate, dimethylamino ethyl 
acrylate, diethylamino ethyl acrylate, dimethylaminopropyl methacrylamide, 
methacrylamide, acrylamide, dimethyl acrylamide, etc. are mentioned. The 
homopolymer or copolymer of a methacrylic acid, an acrylic acid, or 
dimethylaminoethyl methacrylate is desirable. 
[0020] 

or [ that the polymer containing an acid is manufactured directly ] — or it is 
manufactured from the blocked monomer which has the blocking radical removed after 
a polymerization. After removal of a blocking radical, trimethylsilyl methacrylate (TMS- 
MAA), trimethylsilyl acrylate, 1 -butoxyethylmethacrylate, 1-ethoxyethyl methacrylate, 
1-butoxy ethyl acrylate, 1-ethoxyethyl acrylate, 2-tetrahydropyranyl acrylate, and 2- 
tetrahydropiranyl methacrylate are mentioned as an example of the blocked monomer 
which produces an acrylic-acid radical or a methacrylic-acid radical. 
[0021] 

the content of the dispersant of a block-copolymer mold — a pigment — receiving — 
20 mass % — it comes out more than 50 mass % comparatively preferably, and is used. 
Moreover, the total amount of the amount of dispersants in ink is used in the range of 
0.1 - 25 mass %, and is 0.1 to 8 mass % preferably. When the content of a 
polymerization dispersant is higher than this range, it becomes difficult to maintain 
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desired ink viscosity. Distributed stability receives a bad influence, when enough 

polymers exist. 

[0022] 

A pigment can also be microencapsulated, although it is desirable to use a block 
copolymer as a dispersant in this invention as described above. As the approach of 
microencapsulation of the pigment used in the pigment ink of this invention, a chemical 
process, a physical process, the physicochemical approach, a mechanical process, etc. 
are conventionally mentioned as a well-known approach. 
[0023] 

As a main approach, 

(1) Interfacial polymerization ... How to dissolve separately two sorts of monomers, or 
two sorts of reactants in the dispersed phase and the continuous phase, to make both 
matter react in both interface, and to make wall membrane form, 

(2) in-situ polymerization method ... The monomer of a liquid or a gas, a catalyst, or 
method of supplying two sorts of reactant matter from one of the continuous phase 
nuclear particle sides, making a reaction cause, and making wall membrane form, 

(3) Hardening-among liquid coat method ... How to insolubilize the drop of the polymer 
solution containing a heart matter particle in liquid with a curing agent etc., and form 
wall membrane, 

[0024] 

(4) coacervation (phase separation) — law ... how to make the polymer solution which 
is distributing the heart matter particle divide into the high coacervate (dense phase) 
and the high lean phase of giant-molecule concentration, and to make wall membrane 
form, 

(5) Liquid drying ... How to make wall membrane form by removing gradually the 
medium which prepares the liquid which distributed the heart matter in the solution of 
the wall membrane matter, puts in dispersion liquid into the liquid with which the 
continuous phase of these dispersion liquid does not mix, considers as a compound 
emulsion, and is dissolving the wall membrane matter, 

(6) Fusion distribution cooling method ... How to use the wall membrane matter which 
fuses liquefied and is solidified in ordinary temperature if it heats, to carry out the 
heating liquefaction of this matter, to distribute a heart matter particle in it, to make it 
into a detailed particle, to cool, and to make wall membrane form, 

(7) Suspension-among mind coating ... How to carry out spraying mixing of the coating 
liquid of the wall membrane matter, and to make wall membrane form, suspending the 
heart matter particle of fine particles in mind, and making it float in an air current with 
the fluid bed, 

(8) Spray drying process ... How to spray a capsulation undiluted solution, to contact 
this to hot blast, to carry out evaporation desiccation of the volatile matter, and to 
make wall membrane form, 

** is mentioned. 

When using for an ink jet application especially, it is still more desirable to use the 
**** method or phase inversion method for being suitable for the purpose which 
obtains a still more detailed and uniform microcapsule pigment 
[0025] m 
The **** method is neutralized as a basic compound is also in all the anionic all [ a 
part or ] of anionic radical content organic high molecular compounds. An organic 
pigment or carbon black, The water cake obtained by the process which consists of a 
process kneaded in an aquosity medium, and a process which pH is carried out to an 
acid compound being at neutrality or acidity, and anionic radical content organic high 
molecular compounds are deposited (****), and fixes to a pigment It is the approach of 
acquiring by neutralizing all the anionic all [ a part or ] using a basic compound. By 
doing in this way, the aquosity dispersion liquid containing the detailed anionic 
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microencapsulation pigment of a high pigment content can be manufactured. 
[0026] 

A phase inversion method makes a mixture with a composite with the anionic organic 
high molecular compounds which have self-dispersion power or dissolution ability to 
water, an organic pigment, or carbon black, complex, an organic pigment or carbon 
black, a curing agent, and an anionic organic high molecular compound an organic 
solvent phase, throws water into this organic solvent phase, or supplies this organic 
solvent phase underwater, and is the approach of changing self-distribution (phase 
inversion emulsification). In the describing [ above ] phase inversion method, even if it 
makes the vehicle and additive for ink mix into an organic solvent phase and 
manufactures, it is satisfactory in any way. If it says from the ability of the dispersion 
liquid for direct ink to be manufactured especially, will make it more more desirable to 
mix the vehicle for ink. 
[0027] 

Moreover, as a solvent used in the case of microencapsulation, the solvent of 
chlorinated-hydrocarbon systems, such as ester systems, such as aromatic 
hydrocarbon systems, such as alkyl alcoholic systems, such as a methanol, ethanol, 
propanol, and a butanol, benzole, a toluol, and a xylol, methyl acetate, ethyl acetate, 
and butyl acetate, chloroform, and an ethylene dichloride, an acetone, dioxane, and a 
cellosolve system etc. is used. 
[0028] 

The ingredient of the capsule of a microcapsule A polyamide, polyurethane, Polyester, 
poly urea, an epoxy resin, a polycarbonate, a urea-resin, Melamine resin, phenol resin, 
silicone resin, polysaccharide, gelatin, Gum arabic, a dextran, GAZEIN, protein, natural 
rubber, carboxy polymethylene, Polyvinyl alcohol, a polyvinyl pyrrolidone, polyvinyl 
acetate, a polyvinyl chloride, A polyvinylidene chloride, a cellulose, ethyl cellulose, 
methyl cellulose, A nitrocellulose, hydroxyethyl cellulose, cellulose acetate, The 
polymer or copolymer of polyethylene, polystyrene, nylon, and an acrylic acid (meta), 
The polymer of acrylic ester or a copolymer, an acrylic-acid (meta)-(meta) acrylic 
ester copolymer, (Meta) A styrene-(meta) acrylic-acid copolymer, a styrene-maleic- 
acid copolymer, sodium alginate, a fatty acid, paraffin, yellow bees wax, a water low, 
hardening beef tallow, a cull navarho, albumin, etc. are used. It is desirable to use the 
organic high molecular compound which has anionic radicals, such as a carboxylic-acid 
radical or a sulfonic group, also especially in these. 
[0029] 

It is in especially the above. In interfacial polymerization, polyester, nylon, 
polyurethane, a polyvinyl pyrrolidone, an epoxy resin, silicone resin, etc. by;in-situ 
polymerization method The polymer of acrylic ester or a copolymer, an acrylic-acid 
(meta)-(meta) acrylic ester copolymer, (Meta) A styrene-(meta) acrylic-acid 
copolymer, a polyvinyl chloride, a polyvinylidene chloride, a polyamide, etc. by the 
hardening-in; liquid method Sodium alginate, polyvinyl alcohol, gelatin, albumin, an 
epoxy resin, etc. have desirable combination, such as gelatin, celluloses, and casein, by 
the; coacervation method. 
[0030] 

It is obtained by neutralizing in this, the anionic radical in the organic high molecular 
compounds which have an anionic radical like a carboxyl group, a sulfonic group, and a 
phosphonic acid radical using alkali-metal hydroxides, such as ammonia, an organic 
amine like triethylamine, a sodium hydroxide and a potassium hydroxide, and a lithium 
hydroxide, for example, if an anionic organic high molecular compound is further stated 
to a detail, and what the self-dispersion power or dissolution ability to water was given 
by this neutralization is mentioned. Especially desirable self-dispersion power or 
dissolution ability is the thing of the form of being a base, with making the carboxyl 
group in the organic high molecular compounds which have a carboxyl group neutralize. 
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In these anionic radical content organic high molecular compounds, you may have two 

or more sorts of these anionic radicals. 

[0031] 

As organic high molecular compounds which have such an anionic radical That what is 
necessary is just what can give the self-dispersion power to water, and dissolution 
ability by neutralizing an anionic radical For example, polyvinyl system resin, polyester 
system resin, an amino resin, acrylic resin, It is epoxy system resin, polyurethane 
system resin, polyether system resin, polyamide system resin, unsaturated polyester 
system resin, phenol system resin, silicone system resin, fluorine system high 
molecular compounds, or such mixture, and the resin which has an anionic radical is 
mentioned. 
[0032] 

Acrylic resin is desirable also in the organic high molecular compounds which have the 
above-mentioned anionic radical, and especially the thing that contains an acrylic acid 
and/or a methacrylic acid, and the alkyl ester and/or its hydroxyalkyl ester as an 
indispensable component, and contains styrene as occasion demands further is 
desirable. Moreover, as for the amount, it is desirable that it is more than 10 mass % to 
an organic pigment or carbon black, and it is 20 to 50 mass % more preferably. It is 
because another problem that become or an organic pigment or carbon black becomes 
[ sufficient dispersibility of a pigment or the scratch-proof nature of an image ] is hard 
to be obtained that it is hard to distribute minutely enough may be produced under in 
20 mass %. 
[0033] 

Although the aquosity medium contained in the pigment ink of this invention consists 
of a mixed solvent (aquosity medium) of water and a water-soluble organic solvent, as 
a water-soluble organic solvent, especially the thing that has the desiccation 
prevention effectiveness of ink is desirable, and, as for water, it is desirable to use not 
the common water containing various ion but deionized water. 
[0034] 

In this invention, as a water-soluble organic solvent which can be further used in 
addition to an ethylene urea and ethylene glycol Specifically For example, amides; 
acetones, such as dimethylformamide and dimethylacetamide, Ketones or keto alcohol, 
such as diacetone alcohol; A tetrahydrofuran, Ether, such as dioxane; A diethylene 
glycol, triethylene glycol, Tetraethylene glycol, dipropylene glycol, tripropylene glycol, 
Oxyethylene or oxypropylene copolymers, such as a polyethylene glycol and a 
polypropylene glycol; Ethylene glycol, Propylene glycol, a trimethylene glycol, 
triethylene glycol, The alkylene glycol; glycerol with which alkylene groups, such as 1, 
2, and 6-hexane triol, contain 2-6 carbon atoms; The ethylene glycol monomethyl (or 
ethyl) ether, Low-grade alkyl ether, such as the diethylene-glycol monomethyl (or 
ethyl) ether and the triethylene glycol monomethyl (or ethyl) ether; The triethylene 
glycol dimethyl (or ethyl) ether, Low-grade dialkyl ether of polyhydric alcohol, such as 
the tetraethylene glycol dimethyl (or ethyl) ether; Monoethanolamine, Alkanolamines, 
such as diethanolamine and triethanolamine; a sulfolane, a N-methyl-2-pyrrolidone, 2~ 
pyrrolidone, 1 T 3-dimethyl-2Hmidazolidinone, etc. are mentioned. 
[0035] 

Although especially the content of a water-soluble organic solvent which is contained 
in the pigment ink of this invention and which was described above is not limited, it is 
the range of 3 - 50 mass % preferably to all ink mass. Moreover, the content of the 
water contained in pigment ink is the range of 50 ~ 95 mass % preferably to all ink 
mass. Moreover, the pigment ink of this invention can add a viscosity controlling agent, 
a defoaming agent, antiseptics, an antifungal agent, a surfactant, an antioxidant, etc. as 
an additive if needed other than the above-mentioned component, in order to consider 
as the ink which has a desired physical-properties value. As for selection of a 



surfactant, it is desirable to determine that the surface tension of ink will become 30 

or more mN/m. 

[0036] 

[Example] 

Next, an example and the example of a comparison are given and this invention is 
explained still more concretely. In addition, as long as there is no notice especially, 
there are mass criteria among a sentence with the "section" or "%/' 
[Preparation of a block-copolymer mold dispersant] 

The flask of 121. capacity was equipped with mechanical agitator and N2 gas inlet, the 
drying test tubing outlet, and the additional funnel. This flask was further filled up with 
3750g of 7.4g of para xylene for the tetrahydrofuran (THF). 3.0ml of 1.0M solutions 
which come to add tetrabutylammonium m-chloro benzoate to an acetonitrile as a 
catalyst was added. 291. 1g (1.25M) was poured in for 1 and 1 -screw (trimethyl 
SHIROKISHIN)-2-methylpropene as an initiator. Feed t [1.0M 3.0ml of 
tetrabutylammonium m-chloro benzoate content acetonitrile solutions] was started, 
and it added over 180 minutes. Feed [[ [trimethylsilyl methacrylate 1975g (12.5M)] was 
started in 0.0 minutes, and it added over 35 minutes. Feed II was completed after 100- 
minute progress [the monomer exceeding 99% reacted]. Feed III [benzyl methacrylate 
2860g (16.3M)] was started, and it added over 30 minutes. 
[0037] 

As of 400 minutes, the 720g methanol was added in the above-mentioned solution, and 
distillation was begun further. The 1764g ingredient was removed in the 1st step of 
distillation. Next, more methanol 304g was added, by distillation, the solvent was 
removed completely, the potassium-hydroxide water solution neutralized further, it 
diluted with ion exchange water, and homogeneous 50% polymer water solution of 
concentration was created. 
[0038] 

[Preparation of a pigment dispersing element] 

260g was mixed and the above-mentioned polymer solution was mechanically agitated 
[ 140g and the C.L pigment yellow 128 ] for 100g and ion exchange water for 0.5 hours. 
Subsequently, the micro fluidizer was used and this mixture was processed by letting it 
pass 5 times in an interaction chamber under about 10,000 fluid pressure psi(s) (about 
700kg/cm2). Furthermore, by carrying out centrifugal separation processing (for 
12,000rpm and 20 minutes) of the dispersion liquid obtained above, the big and rough 
particle was removed and it considered as pigment dispersion liquid -1. The pigment 
concentration was [ the dispersant concentration of the obtained pigment dispersion 
liquid -1 ] 7.5% 10%. 
[0039] 

(Examples 1-8) 

Distilled water was further mixed so that the sum total might become the 100 sections 
in an amount as the compound of the 50 sections and others shows pigment 
dispersion liquid -1 in the following table 1, after agitating enough and dissolving, 
pressure filtration was carried out in the pore size 2.5micrometer microfilter (Fuji 
Photo Film make), and the pigment ink of the yellow color of 5% of pigment 
concentration was prepared. 
[0040] 

(Examples 1-2 of a comparison) 

like the example, distilled water be further mixed so that the sum total might become 
the 100 sections in an amount as the compound of the 50 sections and others show 
pigment dispersion liquid -1 in the following table 1 (the numeric value of front Naka 
show the number of the "sections"), after agitate enough and dissolve, pressure 
filtration be carried out in the pore size 2.5micrometer microfilter (Fuji Photo Film 
make), and the pigment ink of the yellow color of 5% of pigment concentration be 
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prepared. 
[0041] 

By giving the heat energy [ ink / of the example acquired as mentioned above and the 
example of a comparison / pigment ] according to a record signal, it applied to the ink 
jet color recording device which has the on-demand mold recording head which makes 
ink breathe out, and regurgitation stability and head durability test were performed. 
[0042] 
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[0044] 

Each evaluation was performed by the following approaches. 

(1) Regurgitation stability 

Dispersion in the regurgitation rate of various ink was judged on the same conditions 

as the head drive conditions printed by the printer using the head evaluation 

equipment CANVAS for the Canon ink jet record, and the print head for Canon printer 

BJF-8500. 

O : less than 1 m/s. 

O : less than 1-2 m/s. 

**: Less than [ 2-4 m/s ]. 

x: More than 4 m/s 

[0045] 

(2) Head endurance 

After repeating the regurgitation 1x108 times using the print head for Canon printer 

BJF-8500, the following criteria estimated the heater front face. 

O : there is no deposit on a heater. 

O: there is a deposit on a heater slightly. 

**: Some deposits are on a heater. 

x: There is a deposit on a heater so much. 

Each result was shown in Table 2. 

[0046] 
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[0047] 

[Effect of the Invention] 

According to this invention, regurgitation stability and high head endurance can be 
given to a recording head like by using the pigment ink for ink jet record characterized 
by the thing which were explained above, and which is included for a pigment, a 
dispersant, an ethylene urea, ethylene glycol, and water at least. 
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(54) [HWCDSfM 4>*P>x.ybRBmm*H>* 



(57) 
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(2) 

im#m i ] 

[0 0 0 1 ] 

j&tt&rwiiv^y Hif^tts***^ >^s?iy b&mmmm^y? («t mn-iy*n tm-r) tats. 

[0 0 0 2] 
[«£*©&«] 

•5&»*jj|T#6n*tVi5*l|jftt*bT^*. -f>*5?xy h/B-T y*7\Z&^X. gj££tl?>ag <h LTte. (1) 

+#ft»lt©B«S:#;St4£(!:, (2) ttEftfl-iTOKjfttt^tiCt, (3) EMfltic»^^V^ t, ( 

) , (5) &mwmv>w9tmz&nz>z.iL, (6) /xMsMv^m^^&'cis.^z.t.. (7) jgt*E»ufc<!: 

TH±ES*«BtiPx.T, (l l) ifUftttKMfL fi.^l!ftx*;i>*-ffi±^g!:fc»^*E£^;stfcv>;i t (^yF» 
[0 0 0 3] 

, #i¥0 6 - 1 7 2 6 9 0^&ffifcM7K£nT^&<fc3fc, 1, 3-^^-2 — f 5 ? VU 5V >t^'J -fe U 

>, h u — ;k * u x^- u >^ u ^ -)vmsi?x^ v y z? u a 5 ts.^mifi e> n« 7 

o 

[0 0 0 4] 

^TroS^JtAfTlri*. iO«k3^«j*^6±Eoaj«tf**KD'f >^ftSff^ 9*<DM#M >?(roV>TA. 

tot, E»^y KKI!tfflft€ttftW*V^y FW^tt£#**«H'f >*£«{fc-r*£££B«i-r* 

[0 0 0 5] 

[»s^**-r?>fcfecD^a] 

[0 0 0 6] 

±B#f8W©W|6K>£te, IC 2 - fcfn U K ; X^U>^ (A) W§xf 1/>^|J3-Jl, (B 

) <Z>R*it#\ A: B=l : 0. 1-10T&D, X^l/>^*iX^l/>^U 3-;P£©£-9UMfe&«, -Y>^£Jf 
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(3) 

C. I. t^>h-1 , ID-12 8T*2)it*W*bK 
[0 0 0 7 ] 

[0 0 0 8] 
[0 0 0 9] 

^-<D>fTt>, t ^/«ifi & *> ^ c. i. e^>KxD-i2 8ii ftmmt'&\zm\s<, 

[0010] 

[0011] 
[fi^(D5IJgOP«i] 

*»BJf'43ViT, X^l/>m* (A) Wt5Ifl/>^'J3-JP (B) ®#*LV»f«JfcttA : B= 1 : 
0. l~10T»t>, X5P 1/ >iftXf U >i/ U 3 -f >^^:KacD4~2 0fi%T$5 
££j&*$f*LV>. 2-tfP'J H>**tr»-frlCtt, R2 -fcfP'J FMi, »*L<tt-i'>^^K*C0 0. 1 ~ 

2 0lI%$ffifflt5it*STt5^ <fcD£f£b<tel~l 0»S%T35&„ 
[0 0 12] 

„ 77-^^77^, yy/y'yy?, 7±^U>7^ y 9, >*)l7'y y 9m<Dj3— #>7°7 y 7 

«f*T&»5, W?7> (Raven) 7 0 0 0, K^7>5 7 5 0, H^7>5 2 5 0, l"f#r> 

5 0 0 0ULTRA, W?7>3 5 0 0, IH" "7 r > 2 0 0 0 . V-i V T > 1 5 0 0 , Kfr>1 2 5 0, U-f 
<?7>1 2 0 0, l/-f?7>119 0ULTRA-I I, H'?7>1170, K^7>1 2 5 5 (Kl3Q>f 
rthJS) , /5y^A-^X (Black Pearls) L, >J-#;i/ (Regal) 4 0 OR, U— #^3 3 0 
R, V— 13)16 6 0 R, ttPJV (Mogul) L, ^E^? (Monarch) 700, ^±7 8 0 0, 8 8 

0, =Ei-f 9 0 0, ^^-^ 1 0 0 0, ^j-i? 1100, ^-fO 1 3 0 0, =Ei-i7 1 4 0 0, V7)Vtl> (Va 1 c a 
n) XC-7 2R (fiLk***? Fth») , *7-^7? (Co lor Black) FW1, tsy-V^y^V 
W2, *7-^7yi7FW2V, *7-7*77^FW18, 7J 7— 7*7 y ^ F W 2 0 0 , * 7— 7*7 y 7 S 1 5 0 , 
*7-y77?S 16 0, *7-7*77^S 17 0, yj >x-y (P r i n t e x) 3 5, 7°V >xy^XU, 
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(4) 

14 0V, T.^z/TJVJyy? (Special Black) 6, X^v-t^75/^5, T.^y^yV'fv y 2 4 
A, X^i^UX^yiM (& t ±. ; r!fy*)-%M) , No. 2 5, No. 3 3, No. 4 0, No. 4 7, No. 5 2 
, No. 900, No. 2300, MCF-88, MA 600, MA 7, MA 8, MA 100 («±Hg{fc«tiD 

[0013] 

->:?>-> 7^Pv-7^>^ l J->#»7^D->Tz:>^M», *WJP>HH, +t?'JH>'7^fO 

-r>Huy>^i^>> ? ^o-rv-r>K | jy>^M». ^>x<$yvp>xp-, ^>x^5^^n>^-i/>v, ^ 

xp— , 7y;i/75 Fin-, +/7^d>id- -7W7v*id-, i7^f>in-, ^ij/>tl'>y 
, 7>XP>*lx>v, y7>77^;-iH/yh , 1 S?**-y-5»A-f h»0*CD«OK»«»««T**. 
[0 0 14] 

£7£, *7—f>T77X (C. I. ) XWt-frT^-Tt, C. I. t°X/ >h-fXP- 1 2, 13 

, 1 4, 1 7, 2 0, 2 4, 7 4, 8 3, 8 6, 9 3, 9 7, 1 0 9, 1 1 0, 1 1 7, 1 2 0, 1 2 5, 1 2 8. 
137, 138, 147, 148, 150, 151, 153, 154, 166, 168, 180, 185, C. I. 

t°xy >bHrv>*?i 6, 36, 43, 51, 55, 59, 6i, 71, c. 1. MVt-z/WvW. 4 8, 49 

, 5 2, 5 3, 5 7, 9 7, 1 2 2, 1 2 3, 1 4 9, 1 6 8, 1 7 5, 1 7 6, 1 7 7, 1 8 0, 1 9 2, 2 1 5 
, 2 1 6, 2 1 7, 2 2 0, 2 2 3, 2 2 4, 2 2 6, 2 2 7, 2 2 8, 2 3 8, 2 4 0. 2 5 4, 2 5 5, 2 7 2 
, C. I. t:^>Wtl/yM 9, 2 3, 2 9, 3 0, 3 7, 4 0, 5 0, C. I . \Zf * > b~7)V— 1 5 , 
15:1, 15:3, 15:4, 15:6, 22, 60, 64, C. I. bfX* >hXU~>7, 36, C. I . tf 
^>b7*7f>2 3, 2 5, 2 6*!l«WSTt«. ±B©«k3&«HBWTfcttfflf *££tf*T**>^ - 
nsroffiftco^Tfe, «#7 , '/«Jfi*»ofc*>035 t 3EK:»*b<, (c. 1. ) t>A-l:ti 

tt, C. 1. t:^>Kin-l 2 8*»Hlcff*UV». 

[0 0 15] 

~3 0, 0 0 0©«eH©t)<D*W*b<, S€K:$F3;L<«3, 0 0 0~1 5, 0 0 0©IH©feO»*b<«ffi^ 

n*. ^©.t^^ftSltbT, Ts^-vy. z^u>mmte, \£-)Vj-7#v>. \d-)ij-y?u>m 

tfPUH>, Tf'JJl'TSF. RZfZr<Dmm#m^Mtenit'J>fc< £<b2-?&±<Dm&# (;i©5V>&< tfc 1 
Ote|g*tt¥*#0 *f>&57*ny7«l^ ^V^i^>XA*M^-#:, ^7 7h«l^, Xtt3:nS©S^ 
P-y>, yi77?, x>^>#<03c«S«IBt)ff*L/<ffiffl-r*Jli**l?**. £ft5©«lB 

[0 0 16] 

*^BJS*Jfi-r?>±l?#t»*bV^m^M, ^D«;f*I6#T*5. 7"Py7*l^«l AB, BAB 

, &^ABca!i*jfi-p**. s*tt©yp7?ti*tt©7'p 
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(5) 

ss^-^±i?*fijT*-5o ■gmmtti&fcfty'nyp (m&mtim&tzy'uyz) K:ia*iitrj:t**-c#, *n\z£-o 

3Jt£-#©a*¥J3#^*H> 3 0, 0 0 0*1, »tb<tt2 0, 0 0 0*$t £Dfc?£L<tt2, 0 0 0-1 0 
, 0 0 0CD|gBl*3Tafe&,> 
[0 0 17] 

icfc. £ft50fi£fcfc^T©«it:«fi£tt, #W0 5- 1 7 9 1 8 3^&«, #M¥0 6 - 1 3 6 3 1 1 
, ^pfsp: 07-053841 WisM. 1 0 -8 7 7 6 8 *|&fg, »M¥ 1 1 -0 4 3 6 3 9 WH¥ 1 

1 - 2 3 6 5 0 2*§-&38, #M¥1 1 -2 6 9 4 1 8^tl:i5^Tfj|SSnT^>. 
[0 0 18] 

n-5feCDTH^^o ^W^i"Jk-h (MMA) , iW^^Ul^-h (EMA) , :/n fc?;i^ iS' 5"J 1/- h 
% n-y^M^U k-h (BMAXttNBMA) , ^yJM^i"J l/-h. 2-I9 1 ;K*->JW5 r ^ l J 1/- 
h (EHMA) , ti'W^J'Ul'-h, ^f'JWi'^U^h (LMA) , XfT'JJW^? U K 7i 
-;M^^U k-K tt ? n*yMf;W^?'Jl'-h (HEMA) , tFD^aWi'^'JWh. 2- 
Ib^yIfJW??'Jl/-h- ^^?Un-MJ;K 2 - h U /^yP+ylWW^^ U K ifUS/SW 
^.^ij^-h (GMA) , p — h x )jV?>&9 U V— K V)V\Z)V* 9 V U 1/- K /Wf'Jl'-h. X^T 
^,j^_ K -?xi\L1\/yWV—y. •JT-JlTPVl'-b, ^y^^Jlz-K 2 -if ^y^T^ 'J ^~ 

/ V— H^^U^^^U 1/— K y^SHo^^'J U— h. 2 -IfJK^yJW^i"J 1/— h^SKjSStlfc^sP 
U v—Rtfn # 'J ^^UWbt :/^;M * 9 V V- h £©xi # U v-T<fe £<, 

[0 0 19] 

7*n y ^ t*STt5^M^I*ffit 7 V-ibTIi ^7V-^5^ tnSfc 
RjtSn**>©Ttt&V>. ^^^U;PK (MAA) , T^U;UK, y/f^S/Xf JW^i"J^-F (DMAE 
MA) , -ylfMS/XW^^'Jk-h, »3-7'f;i'7S7XfJW^?Ul'-h, y/WS7I^ 
j^ijlz-h, yxf^S/Xf^y^'Jlz-h, -W;P7577'ne;W^?U;i'73F, ^^^'J^75H 
, 7^U;WT5 F&D^^T^U^TS H»i>#lf6ft*. 7?iJMXtty/^7S/xf 

[0 0 2 0] 

n s-g-w f s # 'J "7 - tt£&tt& s n § x $ n « y" n ? * > y* & * y o > y * s n^t * / v - 

e.«jftsn*. 7*P7*>yi©i*ti:, 7 ^ u jusxij / ^ ? u Missf i» ^ n 7 ? ^ nfc 1 7 v-w^j 

tUTte, h'J^f;i'y , JW^? l JV'-h (TMS-MAA) , HJ*3 t Jl'5'U;i/7* , J l^— K 
f;M^^'Jl/-F, l-xh^x^M^Ub—K i-7^yxf^7i"J^h, l-ih^yi^ 
7 ^,j 2-fh7tHnt7x;P7i"J u-hStf2-fh7k Fnt7x;w^^'J k-h^W 

o 

[0 0 2 1] 

7 ^*l^#I©»M0tf IH I»t»bT2 0fi%, $f£L<«5 0K*%JW_hCD«^T«fflSn§ 
. icfc, -f >**©#«S»©«»4 0. 1~2 5«I%0« 
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(6) 

[0 0 2 2] 
[0 0 2 3] 

(1) • • 2aiOty^-eb<tt2a<DSJ«»S»1Rffita[j*ffiK:9J*t**bT*€f. P5#©#s 

(2) in-s i tui^s- • •WLWx\z%Vf<D^;-?-tmm. mis<\zKfo&(D®W2m&mmmmm?m<D 

[0 0 2 4] 

(4) arw-'/a^ <«4Hi) & ■ • • SttK^S^KbTV^ia^SfttSK^aflEroKtoT-t;!/^ 

(5) f£4>ij&*ftffi- • • ««HSffiK«iJl©*«EJ:^1Rb>t«SI(«b, HO^««©5ia!ffld*SSJb«:Viac«ffc^ 

[0 0 2 5] 
[0 0 2 6] 

Isffifctt, 7Kt^bTSe^««IX«^il*#^^Tr:*>tt#^S^^^Iii:*^i^X^-#>^7^ 
*£©«£«Xtt«£-#. *VittW*«»Xtt*-#>y7y^tffi^R^7=^>tt#«»»^-&«it©fi^- 

[0 0 2 7] 
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(7) 

v-f vuts7^Mt(Dmzm^(bn%mmthx\±. **s—)V* x^y-jk :/p/iy-;k 7^y-;Mg 

[0 0 2 8 ] 

V-f S7nfi~J'-t)l(Dt)7-\l)V<Dttm^ #U^l/^>> ^'JlXrlk #<J^7k7> Izp+i^flg, # 

u#-#*-f K r*«hb, y75>^i§> 7i;-;i'iB. ->U3->»ib, #«st> -tf^^>, 77t7^. 

^h5>, ^>A°^», ^rfA, *M+y^U/71/X #U Hx^7;i/P-;k #Utf=;Hi 

—7s, -hPt^a-x. tKP+yifM^n-x, S^-lr^n-x, *'Jifl/X ^UX^kX 7-fP> 
, 7*'J;i/»<0E£#xra:#fi£ft\ 7 ? U riK7)i^*XI«l^#, (y^) 7^ u 

(y^) 7i"JiHixrMi^> xfi/>- (y^) 7^u;n^a-&*k xf i/>--7W>s*i 

7M>KV-^, BIH&K, /t5!7^>, SS/Dtf, tKp^, ffiffc^flg, #;k2-/tD«x 7;i/7S>*^ffl^ 
[0 0 2 9] 

^U3->»li»3&«: in-s i t ul^TH T^U^XX-J-JKDS^XUftS^, 7 

irvwm- (y^) 7?'Jjhxxt;wi^#> x^u>- (y^) 7£u;we#s-&#» #ui£ft;fcfx;k #y 
Mt-Uf>, *U75h'^; 7)V#>mv-?* #v\i.-)V7)vn-)v. tyfy 7^7 

[0 0 3 0] 

iODtfr, Tx^->tt*^ig^ ;: ffb'&^no^THtcPiffltcjzii-<^<i:> ^ki^v^X, x;kfc>»3S, * 

X*>^*cD^^7X^->tt*?:^7^^r«i«^ft;^« [: t :, 07x^->ft*§ > 7> ; E-7^N l JxfJl/7Sy© 
$DM17S >^*^ft± h U >yA, zR»fl2# U 9A^*ift i ;ffA*©7Jl'* 'J&H^RfbWSflJ^TfSrrs 

^ttc^-pTtte.ti-s^roTS.oT, ^ o ^ ft c ± o * » t - * a a^itii x * n/t t> © * 6 n 

[0 0 3 1 ] 

= y«Hfig> r^u;wR»M, x#4=->*«fiiB, #y>k*>*»ffl, #ux-7-;ns»sg, sSutshswjb, * 

iSft^Uxx^JRWIB, 7*;-)l%®ffi. y'j3->Ml, 7*;SH**»fft&«, *Wi£tt5©S£1fe* 
[0 0 3 2] 

±f27x^>tt»S#75*«»^^b'&%«cD*T%)7^ l J;HS»)!g^»S b<, &m&&£VX7i? , J)Vmik , & 
l%a±T*5^iWfSK. «fct)Sf*b<tt2 0~5 0K«XT?*S. f»T®:&<=>fc£2 Of i%*iT(iI#©+ 



f# SB2004-59799 



(8) 

[0 0 3 3] 

*»w©*»-f >*fc**ft**ttiwtt4. *£*stt#*»»£©K£»*f 

[0 0 3 4] 

. y/f WJl'ATS H, y^fJP7th75 KS|©75 FIR ; 7± b >, x7"b F >T)V^—)V^<D^r h 

>X\i.*r V7 )Vn—)im ;rh7kHn77>, yt+t>fffli-f;H ; -/xfl/>//U p— ;k F ! Jxf l/> 
ifUn— ;k fh7Xfi/>^'ja-jk ^pfcfk^'Jp— ;k FU^Pt!^>^U=i-;k #'Jif l/>^'J 
#U7°utf k>^U 3-M©t+yxf l/>X(i^y7*n fl/>M^#: ; x^I/>y*U n-Jk 7°p 

tfix>^up— ;k f u ^5=-i/>^u p— ;k FUx^i/>^uxi— ;k i, 2, 6-'\+-tf->hu^— 

x^;w x-~r;k yxf i/>^U3-My/fji' (xuif;w x— r-;k hUx^F->^ijxi— ^/^^ 

fh^xf i/>^u3-ji/y/fji/ (xttx^;w x-7-)vm(D^m7)v^-)V(Di&,m^7)v^)ix.—'r)vm ; 

X^y-^7SX yx^y-Jl'7SX h 'J X J' y - JP7 5 >f © 7i^ ; -;k7 5 ; XM7 y , N-^f 
^-2-fcfP'J FX 2-tfnUFX 1. 3-^;*7^-2-<S^V , U v/>##W£tt3. 
[0 0 3 5] 

MIT, L<«5 0-9 5fi%OlfflTS5o #^W»»|8H >y-&, ffiW.(D®&m S*f*-f £ 

* «fc "5 fcfcJTfS d L- V>. 

[0 0 3 6] 

1 2 U y NVti©7773(:IiWa#i, N 2 ^-f>kyK (6iK»t7f hl^y K Rtfifiill©? 
JV^mXfCo :07?73Cf h?tl«n75> (THF) £3 7 5 0 g, Itp-^yU>*7. 4g*«bfc. 
MltbTf h77*fJl/7> ; EX7Am-i'na^>'/l- F£TilFxFU;W3in;LT&-S 1 . 0M^M3. 0 
ml^ftJbfc, Bflj&SJfcbTl, l-HX (hU/fJk>n+y» -2-^7"n^>S2 9 1. lg (1. 2 
5M) £&ALfco — HI [1. 0Mrh77'fil'7>' ; EX7Am-^nn^>7*X-htf7thxbiJM 
*3. 0ml] §SMU 1 8 O^KfcfcoTgiJnbfc. I I [h'J^ WJJMi'f 'JI/-H 9 7 5 

g (12. 5M) ] 50. 0#T?BM&U 3 5»irfcfcoTj#jtjnbACo 1 0 0 A — F I [ 
9 9%51@5 : Eyv-)iiSS)gLfe] . 7^f-Kl I I ["OSW*^* U F 2 8 6 0 g ( 1 6. 3M)]£M 
Mb, 3 O^tfefeoT^Jnbfc. 
[0 0 3 7] 

4 0 0#©P#,6T, 7 2 0 g<D^^y-;WSr±IB^t^JPb, SfcJKH&j&fcfc. M% 
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(9) 

<Dmi&mT\Z, 1 7 64gfflffftSB!il/ft. *!:J; <D* 9 J —)V 3 0 4 g SiSJqU liKi^T^C 

[0 0 3 8] 

[SW#«#:©fSl«] 

IgfD^'jV-iftSUOg, C. I. tfi^^. > I — f ID- 1 2 8 £ 1 0 0 g&.OH*:t 2 6 0 gg^L 

0, OOOpsi (ft 7 0 0 k g/cm2) TTffil^fflft >;1ftC 5 BS^ - TflftSLfc. ±83 
Tltfc^ft^iS^ftMS (12, OOOrpra, 2 0#lffl) tSIttiot. ffi^SH 1 SfSbTl^^fiS 
-ltbfc. #6*lfcil»iMIW-lJ4, *<OM»«**«l OX, »UMI«flE*»7. 5%T&ofc 0 
[0 0 3 9] 

1 ~ 8 ) 

1 £5 0g&, ^©ffiC0gH-&t)ttTfB« 1 t'^T <fc -5 teMTiOx., ^ItrtU 0 0 3 fc5E 

[0 0 4 0] 

<tfc«0tj 1 ~ 2 ) 

[0 0 4 1] 
[0 0 4 2] 
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1 - 1 











^ij n — ;l/ 


Wmm l 
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10 
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jjj tA* nM r~ 
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1 ft 
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20 


5 








10 
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itWJ2 
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5 



[0 0 4 3] 



^1-2 





if y -i? y > 


2- t°n U K> 


030 20) 


EH 


^^>J1 


5 


5 


0.5 


0.5 


|H»1J2 


5 


5 


0.5 


0.5 




5 


5 


0.5 


0.5 


mmm± 


5 


5 


0.5 


0.5 




5 


5 


0.5 


0.5 




5 


5 


0.5 


0.5 


m&M7 


5 


5 


0.5 


0.5 


mmms 


5 


5 


0.5 


0.5 


trnmi 


5 


5 


0.5 


0.5 


8Mffl2 


5 


5 


0.5 


0.5 



[0 0 4 4] 

(1) ttffig^tt 

>iH hBEftffl'v.y Kffffig*CANVASRtWf-\V>»:/y>*--B JF-8 5 0 Offl^U> 
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(11) 

© : 1 m/ s 
O : 1 ~ 2 m/ s 7fc#t„ 
A : 2 ~ 4 m/ s 
x : 4m/sHi. 

[0 0 4 5] 

(2) 'vy FBMfe 

^t7>fi^'J >^-B J F - 8 5 0 Offl^J >K'7 F^ffl^T, 1 X 1 0 8 m\±lti*m'0&l-fc'&, t-*-S 

o: t~$>-±.\zmk®ifim.fr\z&z>. 

[0 0 4 6] 



2 : MI 







^y FUJI'S: 




0 


O 




0 


O 


mmm3 


© 


© 


mmm4 


© 


© 




0 


O 


mmme 


0 


O 


mmmi 


A 


A 


mmms 


A 


A 




A 


X 


ttMffl2 


A 


X 



[0 0 4 7] 



(12) 



7D> h^s— i?(DWi£ 

(72)^HJ# » 

Jg.nUJtmKTlLT 3 TB 3 0S2^ +ty>ft^ttl*3 
(72)fgW# i)£ffl * 

F^-A(##) 2C056 EA21 FC01 
2H086 BA55 BA59 

4J039 AD 17 BA04 BC10 BC37 BE01 BE22 CA06 EA41 EA46 GA24 



